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The layout of magazines has always amazed me. Have you 
noticed how they present ali the best material in the first half and 
as you pass the half-way mark, the quality deterioriates to a 
miserable conclusion. 

Take an opposite. A movie film. Imagine if a film maker started 
with a grand opening and as the movie progressed, the story-line 
became weaker and weaker and weaker. It doesn't happen 
because the film maker is intent on selling the product to 
scrutineering eyes. He has to sell to a very critical distributor as 
well as take the brunt of criticism from film critics. 

This isn't the case with magazines. In fact it is quite the opposite. 
The realities are quite disturbing. If you thumb through any of a 
dozen magazines, you will see what I mean. The colour is 
concentrated towards the front, the editorial matter is heevy at 
the commencement and the quality of the paper is superb at the 
beginning. Everything seems to deterioriate as the page numbers 
increase. Have you ever thought "Why is this so? " Have you ever 
contemplated the mein factor which sells a magazine? 

If you think it's the editorial or the main articles, you will be 
wrong. The mein drawcard is the advertisements. The brightly 
coloured eye-catching trivia of the ad agencies. And the proof is 
easy to demonstrate. 

A magazine containing 60% advertising will sell faster and in 
greater quantities than a spin-off consisting solely of editorial 
matter. And this is most disappointing. 

Subconsciously we tend to gravitate towards the promotional 
material more than looking for substance in the text. 

If we take the specific case of electronic magazines, this 
situation has allowed the technical sections of many magazines 
to become complacent to the extent that they can present less 
material par issue than ten years ago. All in an era when 
electronics is expanding five times faster than a decade agol 

One magazine in England has endevoured to reverse this trend. 
Edited by Ray Marston, it has successfully increased its number 
of pages in the seventh issue and is currently providing the best 
ratio of technical material to advertising. On the home front, I 
think we are providing a fair example of what should be done for 
the hobbyist. I do not want to include any more advertising than 
absolutely necessary to provide a back-up for the constuction of 
the projects. Too often these advertisements date a magazine 
and within a month or so, the J anuary specials are stale. Even our 
first issue still has the same demand for projects as it did a year 
ago. Basic electronics and theory do not date. It will still be true 
and current five or ten years from now. Let's hope we are still 
here to demonstrate it. 
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Rosemary Socic of 
Sandringham Technical 
School didn't solve our 
CUBE PUZZLE but hasn't 
given up yet. 
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TE Clock 

Ideal for your workshop or beside 
your bed, this illuminated clock 

can be read by day or night. - 

It will help you run to time. 

Our cover feature is a clock. A simple every-day 
timepiece. Something we think very little 
about. Most of us have a clock in at least two 
rooms of the house and at least one of these 
will be digital. If not, you will be particularly 
interested in our project. If you already have a 
digital clock, you will appreciate the advantage 
of an illuminated dial. 

One hundred years ago, the purchase of a time¬ 
piece was a great decision. Miniature clocks 
and watches were enormously expensive and 
necessitated careful decision as to the most 
suitable model and the relative costs. 

Clocks have always been an item of great 
beauty. If you have ever wandered through the 
clock section of a museum you will appreciate 
the aesthetic designs which have been in¬ 
corporated into the face and even the workings 
of many clocks and watches. 

This is the only mechanical product I can recall 
where the workings have been specifically 
designed to be ornate as well as being fully 
functional. 

From the beginning of time, man has strived to 
produce a more accurate time keeper. From the 
simple time-candle, to the atomic clock, we 
have seen the introduction of one improvement 
after another. As you are possibly aware, the 
biggest threat to accurate time keeping has 
always been temperature. The variation 
between hot and cold expands and contracts 
all materials such that a pendulum will increase 
in length on a hot day with the effect that it will 
swing at a slower rate. Some form of temper¬ 
ature compensation is required which will alter 
the distributed mass of the pendulum and keep 
Its centre of gravity constant. Once this was 
achieved, the next major breakthrough was the 
balance wheel. This enabled pendulums to be 
incorporated into pocket watches where the 
pendulum needed to be compact and placed in 
any position and still function. Again, temp¬ 
erature compensation had to be included in the 
form of two bonded metals on the rim to expand 
or contract the arms of the balance wheel. 

Static and dynamic balancing was also an 
essential part of accuracy and for a tiny set of 
screws was placed on the rim of the balance 
wheel. Needle point bearings and jewels were 
added to reduce friction and for 30 years the 
Swiss engineers had the watch market sewn 
up. 


The clock is constructed in 4 stages. Each 
stage adds a display to the board. After 
completing each stage with its associated 
driving components, the clock is tested. This 
will reduce the chance of a mistake and make 
troubleshooting very easy. . . .if required. 


STAGE 1: 



ST AGE 3: ^ 



An AC plug pack of 100 - 
300mA rating powers the 
clock. Don't use a DC 
plug pack as we need the 
AC to trigger the 4040 
counter chip. The ripple 
from the DC plug pack 
would not be sufficient. 
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A partial threat came with the introduction of 
electronic watches using a tuning fork 
principle and an enormous chain of gears to 
divide down the vibration of the resonating 
arm. 

It was not until the introduction of digital 
electronics and its miniaturization due to the 
US space program, that the wind-up watch 
market crashed. 

Every-one likes new and potentially more- 
accurate devices. The consumer abandoned 
his old watch for one of these new electronic 
wonders. Initially they were LED displays and 
needed a switch to illuminate the dial. This 
worked well for a while but if your required to 
know the time more than once per day, the 
battery life was severely limited. 

The introduction LCD displays and a one year 
battery life cured that. You could now get a 
watch having an accuracy of .1 second per 
month, for less than a wind-up style. 
Additionally the watch would run for about a 
year on one set of batteries and had an extra 
feature of day, date and alarm. Some even 
boasted dual time zones and stop-watch 
facilities, all at a price below that of 10 years 
ago. 

It's no wonder digital watches took off. 

For a construction project, there is one 
obstacle to producing a digital watch or clock. 
Most of the chips used in these products are 
designed especially for a partcular function and 
no technical knowledge is to be gained by 
soldering a single chip into a circuit. 

On the other hand, if we produce a clock circuit 
using a purely digital approach, the number of 
chips required make construction very costly. 

So some form of compromise has to be made. 
The readout can still be digital but the method 
by which some of the digital stages operate will 
have to be simplified with a few tricks. By 
bending the rules a little, we can produce a 
digital clock with as few as 5 chips. And this is 
what we have done. We have used transistors 
for some of the operations. 

Before constructing this project, you must have 
completed at least three other projects from TE 
or other magazines. There are two main 
reasons for this. 

1. It will ensure only those capable of 
constructing a project of this complexity, do so 

2. It will spread out the construction of the 
clock over a longer period of time to allow 
everone to buy the components. This is 
important as some of the IC's are in relatively 
short supply. 

It does not matter which three projects you 
have constructed however the inclusion of the 
LOGIC DESIGNER will be an advantage since 
it will be used in the testing of each stage. 
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USING CD 4033's 

If you experience difficulty obtaining CD 4026 
IC's, a replacement in the form of CD 4033 can 
be used. 

The only modification to the board is at pin 14. 
It must be taken LOW to prevent the display 
showing a figure 8 at all times. Pin 14 is the 
LAMP TEST pin and when it is taken HIGH, it 
presents an output on all segments to test if 
they are all operating. 

The other difference between the chips is pin 3. 
The 4033 provides ripple blanking at pin 3 
which can be used to suppress unwanted 
zero's at the beginning of decimal numbers. 
With suppression, a number such as 00.05 
would be shown as 0.05. This line is held HIGH 
for normal operation as is the display enable of 
the 4026. Therefore no modification is needed 
to the PC board. 

In place of the Display Enable out, pin 4 is 
Ripple Blanking out. AS the display enable out 
is not connected in the project, no 
modification is needed at this pin. 



PARTS LIST 






1 - 

220R 


7 - 

470R 


1 - 

2k7 


5 - 

10k 


6 - 

100k 


1 - 

330k 


1 - 

470k 


2 - 

1M 


2 - 

lOn greencap 


1 - 

lOOOmfd 25v electro 


1 - 

1N 4001 diode 


22 


IN 914 diode 


3 - 

BC 547 transistors 


1 - 

BC 557 transistor 


4 - 

FND 500 display 


2 - 

CD 4026 (or CD 4033 with mod) 

1 - 

CD 4040 binary counter 1C 

1 - 

CD 4511 display driver 1C 

1 - 

CD 4518 dual BCD counter 1C 


tinned copper wire 



Plug pack 9v AC 200mA 

TE CLOCK PC BOARD 















BEFORE ASSEMBLY 

Before you add any components to the board, it 
must be inspected. This isn't a 5 second 
glance-over. It will take at least 5 minutes to 
fully inspect both sides of the board and 
remedy any slight imperfections. You will need 
a sharp knife and a drill which is capable of 
accepting a fine twist bit such as a number 60 
drill or a .85mm, .9mm .95mm or 1mm bit. 

Refer to the layout pattern for the correct 
position of the copper tracks. Make sure none 
of the tracks touch each other or even come 
near to each other. If two tracks short out,you 
will damage one of the chips, especially if it is a 
display driver. Cut between the tracks with the 
knife so that the gap is enlarged. 

Next you should check for any undrilled holes. 
Every pad should be drilled and even one or two 
holes are required on the bus rails. If you need 
to drill a hole, make sure the land is free of 
excess solder to prevent the drill wandering off 
centre. Use only a sharp drill as a blunt one will 
lift the land off the board. If this happens, don't 
worry, when you are assembling the project, 
the component lead can be bent over and 
soldered to the remaining part of the track. 

Finally inspect the overlay for any missed 
printing. 

This inspection should be done at least twice. It 
is so easy to miss a fault when you are not 
familiar with a situation. 


SOLDERING 

Look at your soldering iron. Is it a temperature 
controlled VVeller or a Scope TC 60? Is it a Dick 
Smith Special or an Ellistronics cheapie or an 
Altronics $10 special? This is about the only 
range of soldering irons I will accept for the 
construction of our projects. If you are using 
greater than 35 watts or an instant heat iron 
such as Scope or Birko or Pronto, they can be 
thrown out immediately. We don't want our 
projects ruined with a plummers soldering iron 
or a frizzling hot instant iron. They absolutely 
butcher the boards and damage the parts in the 
process. You cannot possibly expect the 
project to work properly after plastering it 
together with a cumbersome tool. 

The second point of concern is the type of 
solder you are using. We use only . 71 mm resin 
cored solder and with no additional skill from 
you, the constructor, the projects looks 100% 
better than using thick awkward solder. The 
solder joints come up cleaner, brighter and very 
little resin is left behind. I think you will be quite 
surprised at the improvement when using fine 
solder, and especially so for the clock. 

1mm solder is also available in handy rolls and 
will perform an equally satisfactory job. 

So please, please don't make a mess and then 
turn around and blame TE for a bad design 
because we know the clock circuit works and 
will be a valuable time piece in your workshop. 


The photos show three common faults on PC 
boards: 

1. Undrilled holes, 

2. Touching lands. 

S.Tracks missing. 



Three common PC faults. 
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■IhOW the circuit WORKS^ 


The clock circuit derives its accuracy by 
dividing the 50 cycles per second mains 
frequency into a digital readout. The SEC 
maintains a prescribed number of cycles per 
year and this is a fairly accurate method of 
driving a clock. After all, most AC clocks use a 
synchronous motor to drive the hands and they 
have been accepted as being accurate for most 
businesses and factories. 

The input to the clock appears at the lower left 
hand corner in the form of a power transformer. 
The secondary should be about 9 to 15v AC at 
100mA to 300mA. The AC waveform is passed 
through a voltage dividing network made up of 
two 100k resistors and the signal appears at 
the input of IC1, a CD 4040 binaiy counter 1C. 
This counter has been decoded with 7 diodes to 
count to 3,000 and reset. These diodes form an 
AND gate and when all the 7 outputs are HIGH, 
the reset line will go HIGH due to the 100k pull- 
up resistor. 

This occurs once every minute and this pulse is 
also passed to IC2, a CD 4026 decade divider 
and display driver chip. The 470k and 1M 
resistors provide a slight positive voltage on 
the input of the CD 4026 so that the chip will 
clock on each minute pulse. The 4026 is a 
display driver and each clock pulse will appear 
on the END 500 display as MINUTES. The 
output of the chip is pin 5 and this is connected 
to the input of a second CD 4026. As you are 
fully aware, a clock displays 0 to 59 minutes 
and the second display is required to count 0 to 
5. 

To produce this count and reset sequence, we 
have diode detected segments e, f and g of the 
display. These three segments are character¬ 
istic to the figure 6 and when these lines go 
HIGH, the AND gate is allowed to go HIGH via 
the 100k pull-up resistor to turn on the BC 547 
transistor. This in turn activates the inverter 
transistor, a BC 557, to provide the reset pin 
with a HIGH. The reason for the double 
inversion is due to the low voltage appearing at 
the output of the drive lines. This voltage 
would not be sufficient to reset the chip. The 
diode in the base line of the BC 547 transistor 
eliminates the slight voltage present at the 
anode ends of the AND gate, which would have 
the effect of turning on the BC 547 transistor. 
The output of IC3 passes to the clock pin of a 
BCD counter, a CD 4518 dual BCD counter 1C. 

This next stage uses a little magic. As you 
know, a clock is required to count to 12. If you 
study the counting sequence for the hours 
display, you will see it is required to display: 
1,2,3,4,5,6,7,8,9,0,1,2,1,2,3,4,5,etc In the 
middle of this sequence we have an un-inviting 
1,2,1,2, sequence. To produce this we have 
had to produce a few little tricks. The 4518 
counter has BCD outputs. These have been 
diode gated into a BC 547 transistor so that 
when any of the 5 diode lines is HIGH, the 


transistor is turned on and does not feed 1C 5 
via the diode to pin 1. 

IC4a counts normally from 1 to 8 when, at this 
stage, Q4 receives a HIGH. This HIGH is 
passed to the seond half of the chip which has 
its clock pin connected to earth and the clock 
enable pin connected to Q4 of 1C 4a. By wiring 
the counter in this manner, it will increment on 
the falling edge of the waveform. 

This situation occurs when the counter 1C 4a 
passes from 9 to 0 and the resulting figures on 
the display show 10. The next incomming 
clock pulse produces an 11 on the display and 
everything up to now is quite normal. When the 
next clock pulse arrives at counter 'a' , pin 12 
goes HIGH and this resets the counter to zero 
via the diode between pins 15 and 12. This 
action can take place due to the pull up resistor 
providing a HIGH, because pin 3 is also HIGH 
and the diode between pins 3 and 15 will allow 
this rise to occur. Both counters are now set to 
zero and this removes the HIGHs from the 5 
diode OR gate so that the BC 547 transistor is 
switched off. Its collector voltage rises due to 
the presence of the 2k7 resistor and this 
artificially puts a 12 on the screen via the diode 
into pin 1 ofthe4518. Itwill also turn on the top 
BC 547 by supplying voltage into the base 
circuit via the diode and 10k resistor. 

The next clock pulse to arrive will turn off this 
arrangement and display a 1 on the 
screen....exactly what we want. 

A fast-forward feature is provided on the clock 
for setting the time. This is shown in the lower 
right hand corner. The SET SWITCH is really 
two pieces of wire which are touched with your 
finger to allow the 3Hz signal appearing at pin 5 
of the CD 4040 to pass to the first CD 4026. 
This produces the slow clocking feature. If you 
touch the two wires very lightly, you will place 
the 4026 in its intermediate zone and this will 
produce a very rapid clocking of the displays, 
similar to fast-forward. By using this feature, 
you can set any time on the clock in a matter of 
moments. 

The power supply for the clock is provided by a 
diode and lOOOmfd electrolytic. This electro is 
mounted under the board to keep the board 
neat. 

The only other 4 components which need 
mentioning are resistors. The two 10k base 
resistors on the BC 547 provide a load for the 
OR gate so that the voltage drops to zero when 
all lines are LOW. 

The 1M resistor on pin 1 of the 4511 decks the 
input pin since it has two OR gate diodes 
feeding the pin and this will create a floating 
situation which must be tied low. 

The 220R resistor feeding the hours digit is a 
voltage dropper for the '1' segments. 
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BEFORE ASSEMBLY 

Before starting construction, sort out all the 
components in an orderly layout. Keep the 
integrated circuits wrapped up but make sure 
you have the correct ^pes. Check for the 
letters FND 500 on the displays pr look into the 
red diffusing screen and locate the decimal 
point. Pick out the BC 557 and the 1N 4001 
diode. Tick off all the resistors against the parts 
list and keep the pen handy as you will need it 
to tick off each stage as you complete it. 

( ) Layout all the components neatly with all 

the resistors facing the one direction. 

( ) Check that all the components are in the kit, 
or if you have purchased them separately, 
make sure that all in front of you. 

( ) Arrange for an AC power supply of about 

12v AC to be available. The best choice is an 
AC plug pack as it is completely insulated. A 
small power transformer such as 2155 or 2851, 
properly insulated in a plastic box with power 
lead attached and earthed, will be quite 
suitable. 

( ) Collect up all the necessary tools, such as 

side cutters, pliers, small screwdriver, 
soldering iron, solder, iron stand. 

( ) Check the PC board for undrilled holes, 

blocked holes, broken lands or touching lands. 
The Clock board is possibly the best PC we 
have produced and should not have any faults. 
But when you produce many thousands of PC 
boards, one or two faults will inveriably creap 
in. Make sure you have a fairly good idea of 
where the parts are required to go. 

( ) Decide if you are going to use sockets for 

this project. This is always a very wise 
precaution. We haven't used them of supplied 

precaution. We haven't used them or supplied 
them in the kits as it adds to the cost and tends 
to make the completed project a little more 
bulky. If you have any doubts about your 
ability at soldering you should use sockets for 
the four chips. 


CONSTRUCTION 

The construcion of the clock is separated into 4 
stages. Each stage adds one display to the 
readout. Upon completion of each stage, the 
circuit is thoroughly tested. The power is 
applied and the clock is allowed to run. 

This is the first stage: 

Refer to the photo and the overlay for the 
position of the parts for this stage. 

( ) Fit the 1N 4001 diode. The bar or line on the 
diode goes "down". 

( ) Fit the 1C socket for the 4040 so that the 

cutout on the socket (indicating pin 1) is near 
the edge of the board. 

( ) Fit the three 100k resistors. Push them bnto 
the board and splay their leads outwards so 
that they stay in position while soldering. 

{ ) Fit the 470k resistor. 

( ) Fit the two 10n capacitors. Push them close 
to the board and solder their leads. 

( ) Make the SET SWTICH by creating a loop 
with tinned copper wire 2cm high. Solder it in 
position, then cut the top of the loop to create a 
small gap. 

( ) Fit the Q4 diode, a 1N 914 diode. This will 
give a 3Hz clock pulse to the first 7-segment 
display. 

( ) Fit the top 40261C socket. This chip has pin 
1 near the KS symbol. 

( ) Fit the top 1M resistor. 

( ) Fit the link next to the 1M resistor. 

( ) Fit the 2 links between the minutes FND 
500 and the 4026 socket. 



o 
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( ) Fit the minutes FND 500, making sure the 
decimal point covers the dot on the layout. 

( ) Fit a short link near the centre of the board 
towards the bottom, to supply the positive rail 
voltage. 

( ) Fit the lOOOmfd electrolytic. This is 

mounted on the underside of the board. Lo^te 
the square solder land beneath the 4040 socket 
for the positive lead and the thick land beneath 
the row of gating diodes for the negative lead. 
No holes are needed for the electrolytic. The 
leads solder onto the copper tracks. 

( ) Fit the 4040 1C with pin 1 near the edge of 
the board. The numbers on the chip may be up¬ 
side-down. 

( ) Fit the 4026 with pin 1 near the KS sign. Do 
not go by the numbers on the chip, look for the 
indent at the end of the 1C for pin 1 
identification. 

( ) Solder either lead of the AC plug pack to the 
large land beneath the row of diodes and the 
other lead to the earth rail, which is beneath the 
1N 914 diode. 

( ) Switch on. The display will clock at 

approximately 3 numbers per second. 

( ) Once the minutes display clocks at 3Hz, you 
add the remaining gating diodes to create a 
MINUTES readout. 

( ) Add the remaining 6 gating diodes, type 1N 



THE CIRCUIT DIAGRAM FOR 
THE FIRST STAGE 



( ) Switch the clock on and wait for the display 
to change. Start timing the clock with your 
watch. Let the clock run for a few minutes and 
see if the display changes aUninute intervals. 


THE ELECTROLYTIC IS SOLDERED TO 
THE UNDERSIDE OF THE BOARD AS 
SHOWN IN THE PHOTO. 
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IF IT DOESN’T WORKi 

Connect the AC terminals of the LOGIC 
DESIGNER to the AC input of the clock in the 
following manner: Connect the ground terminal 
of the LOGIC DESIGNER to the earth of the 
clock and the top AC terminal of the Logic 
Designer connects to the anode of the 1N 4002 
diode on the clock. 

Connect a jumper to the clock pin of the 4024 
on the Logic Designer via a 100k "stopper" 
resistor to be used as a test lead. 

If the clock does not light up, check the link 
near the centre of the board for continuity. You 
can use one of the buffer transistors to check 
this. Check the voltage at pin 16 of the CD 
4026. 

( ) Check the 50Hz signal at the anode of the 
IN 4002 diode with the clock input of the 
4024. This binary counter should fill very 
quickly at 50Hz. 

( ) Check for 50Hz at the clock input of the 

4040 (pinlO) with the input lead of the 4024 
counter. 

( ) Check for 25Hz at pin 10 with the test lead 
of the 4024. 

( ) For the first section of the project, the 4040 
produces a 3Hz signal via output Q4. Detect 
this signal on the 4024 binary counter. 

( ) Check the anode end of the gating diode 

with a buffer lead. The 4024 may not detect this 
pulse as it does not rise high enough to clock 
the counter. 

With the last two steps you have proven that 
the signal emerges from the 4040 and passes 
through the gating diode. 


STAGE St 

This stage will create the minutes display 
reading 10's, 20's, 30's, 40's and 50's. The 
display is required to reset after 5 and not sho 
the figure 6. To achieve this, we need a 
couple of transistors and some biasing 
components. 

After completing this stage, half the board will 
be constructed. 

( ) Fit the carry-out link at the top of the board, 
near the letters KS (if this has not alrady been 
done). 

( ) Fit the lower 4026 socket. Make sure the 

pin 1 identification faces downwards. 

( ) Fit the 4 IN 914 diodes. 


( ) Fit 2 X 100k, 2 X 10k, 1 X 330k resistors. 

( ) Fit 6 links to this section of the board as 

shown. 

( ) Fit the BC 547 transistor. 

( ) Fit the BC 557 transistor. 

( ) Fit the FND 500 display. 

( ) Insert the CD 4026 1C into the socket so 

that pin 1 is near the edge of the board. 
Check all soldering for shorts between 
connections and make sure no leads are un¬ 
soldered. 

Connect the power and join the SET SWTICH 
wire together with a clip. The minutes display 
will count to 59 then reset. 


( ) Check the 3Hz signal at pin 1 of the CD 

4026. The output pins 6,7,9,10,11,12,and 13 
can be detected with a buffer lead. If the 
display fails to light up, check the soldering to 
all the display pins, the insertion of the display 
and the earth line. 
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THE CIRCUIT DIAGRAM FOR THE 
SECOND STAGE 


IF IT DOESN’T WORK: 

If the display is passing 5 and showing 6,7,8,9, 
the reset circuit is not operating. Firstly check 
the BC 547 and BC 557 transistors for correct 
insertion. At rest, the collector of the BC 547 
should be very nearly rail voltage and zero 
voltage on the collector of the BC 557. 


Check the operation of this circuit by powering 
the clock and take a 10k jumper lead from the 
positive rail to pin 15 of 1C 3. If this resets the 
chip, take the 10k resistor from earth to the 
base of the BC 557. Next take a 10k resistor 
from rail to the base of the BC 547. These three 
tests should reset the chip. 

To check the AND gate, remove one end of the 
three diodes and switch the clock on. If the 
display does not reset, the base diode is open or 
the 100k resistor is faulty. 

If the display does not advance past zero, the 
reset line is remaining on. Remove the BC 557 
and operate the clock. If the display remain on 


zero, check the 100k resistor in the reset line. 
Take pm 15 to earth with a Jumper. The 4026 
should now count. If not, the chip is faulty. 


Place a jumper from the anode of the diodes to 
earth. If the display counts, a leakage voltage is 
present at this point. The base diode is 
designed to remove it and may be faulty 
Replacve the base diode. If the display fails to 
change, check the voltage on the 100k resistor. 
It should be about .5v. If it is 1v or higher, 
check the cathode voltage of the throe diodes. 
It should be less than .5vfor a non-lit segment. 
You can put two diodes in series in the base line 
to remove the voltage from the AND gate. Short 
the 33k resistor with a Jumper lead. If the 
BC 5change, replace the BC 547 and 
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STAGE s: 

This section will add parts to drive the hours 
display. (It will not produce the complete 1-12 
readout). 

( ) Fit the seven 470R dropper resistors. 

( ) Fit the two 1C sockets. Make sure you know 
which end identifies pin 1. 

( ) Fit the 1N 914 diode at the bottom left hand 
corner of the board, below the 4511 1C. 

( ) Fit the 100k near the 4518 1C holder. 

( ) Fit the 1N 914 diode next to this resistor. 

( ) Fit the FND 500 display. 

( ) Fit the 5 jumper links as shown. 

( ) Fit the 4518 1C with pin 1 downwards as 

shown. 

( ) Fit the 4511 with pin 1 near the 4 large 

staple holes. 

( ) Check all the solder connection and see that 
all parts have been inserted as shown on the 
photograph. 

( ) Switch on the supply and note the 

illumination of the three displays. 

They may not come on with all segments lit as 
the chips should be reset or clocked through 
one complete cycle. Allow the clock to fast 
forward by placing your finger very lightly on 
the SET SWITCH. The readout should clock 0 - 
9 and this will indicate that all segments are 
operating. 



THE CIRCUIT DIAGRAM FOR 
THE THIRD STAGE. 


IF IT DOESN’T WORK: 

If one segment fails to light up, check the 470R 
resistor for a dry joint or the display for a faulty 
segment. You can check each segment via a 
jumber lead and Ik resistor. 

If the display fails to clock, check the voltage 
on pin 15 of 1C 4. Dock pin 15 and re-test. 
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STAGE 4S 

Stage 4 adds the special gating required to 
obtain a 1-12 readout. 

( ) Fit the long jumper wire running from 

between the displays to the bottom left hand 
corner of the board. 

( ) Fit the eight IN 914 diodes. 

( ) Fit six resistors: 1 x 220R, 3 x 10k, 1 x 2k7, 
1 X 1M. 

( ) Fit the FND 500 display. 

( ) Fit 2 X BC 547 transistors. 


THE FUNCTION OF EACH ITEM 




FINAL TESTING 
TESING Q3 and Q4. 

Transistor 03 is designed to force a 12 on the 
screen when the two counters are recording 
00. By decking the base voltage with a jumper 
lead, a '1' will appear on the first display and the 
number in the second display will be increased 
by two if it is a 1,4,5,7,8, or 9. Otherwise 
numbers such as 2, 3 and 6 will not alter. 

If a '1' does not appear on the first display, 
check transistor 04, by placing a 10k resistor 
on jumber leads to positive and touch the base 
lead. If a '1' does not appear, replace the 
transistor, if it does appear, check the diode on 
the OR gate and the 10k resistor. 

If the number in the seconf display does not 
increase as explained, check the gating diode 
between the collector and pin 1 of 1C 5. 
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THE COMPLETED CLOCK 
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HELP. IT DOESN'T WORK! 
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SOME COMMON DIODE FAULTS: 

! FAULT: The display does not show 10 or 11. It 
jumps from 9 to 12. 

REMEDY: The diode between pins 12 and 15 is 
open or faulty. 

FAULT: The display jumps from 1 to 12 to 1 to 

12 . 

REMEDY: Diode between pin 3 and 7 is open or 
faulty. 

; FAULT: Display shows 9. 12, 11, 12, 1, 2, 3, 
etc. 

; REMEDY: Diode from pin 3 to AND GATE 
faulty or open. 

FAULT: Display shows 1,2.3,4,5,6,7,17,9,10, 
11,12 1 etc. 

REMEDY: Diode from pin 14 open of faulty. 

FAULT: Display shows: 7,8,9.10.11,12,1,2,3 
16,5,6,7,8 etc. 

REMEDY: Diode from pin 13 faulty or open. 

FAULT: Display shows 1,12,3,4,5,6,7,8,9, 
010.11.12,1 etc. 

REMEDY: Diode from pin 12 faulty or open. 

; FAULT: Display shows 12.13.2,3.4.5.6,7.8.9. 
10,11.1 etc. 

REMEDY: Diode from pin 11 faulty or open. 


We have covered some interesting and usual 
faults. It could be taht your unit develops other 
faults due to a combination of two or more 
components failing at the same time. I do not 
want to scare you, but to fix your own project 
will be the best education you can get. 

Approach the problem logically and try to 
narrow the fault down to a small part of the 
circuit. You will need a multimeter and either a 
Logic Probe or the LOGIC DESIGNER. Quite 
seriously, I hope your project does contain a 
small fault. After you find the fault and fix it, you 
will say "Gee, that TE clock project is really 
great". Take it from me. I know; I learnt the 
hard way. No-one showed me how to fix faults, 
and once you solve it yourself, you NEVER 
forget. 

We receive a few letters every wek from 
readers who solve a problem in one of their 
projects and the feelig of achievement is really 
great. They can't begin to thank us enough. 

If however, youhave really tried to find the fault 
and it eludes you, we will offer a repair service 
for the clock at a fixed fee. To be acceptable for 
repair, your project must be completed on the 
PC board enclosed with the magazine and must 
contain sockets for the IC's. The soldering 
must be nice and neat and all parts must be as 
per the overlay. 

You do not have to send the power transformer 
but the project must be well-packed in a jiffy 
bag with plenty of styreme foam packing to 
protect the board. 

Mark your jiffy bag: 

Clock project. 

Box 486, 

Cheltenham, 3192. 

Enclose your name and address and the $8.00 
fee. 
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DESIGNING WITH 
TRANSISTORS 


This is the second installment in a multi¬ 
part discussion on transistors. The first 
section dealt biasing a transistor wired in 
the COMMON EMITTER MODE. This 
section deals with the transistor as a 
SWITCH. 


Transistors can be connected in three different 
configurations: COMMON EMITTER, COM¬ 
MON BASE and COMMON COLLECTOR. The 
common emitter arrangement is the most vers¬ 
atile as it produces the maximum power gain. 
Some of the other feature which make it so 
suitable for many of our applications include; 
medium input impedance, medium output im¬ 
pedance, ability to operate on a wide range of 
supply voltages, ability to be stabilized via 
feedback to reduce distortion and the use of 
non-critical biasing components. 

Unfortunately there is one enormous problem 
with electronics. It is a non-linear medium. 
Most of our requirements for amplifiers etc are 
linear and audio and electronics really don't go 
together at all. 

Fortunately we will not be dealing with the 
transistor as an amplifier in this section and our 
discussion will highlight upon a sector where 
electronics excels. 

We will be dealing with the transistor as a 
switch. 

For many readers, using a transistor as a 
switch will be a new consideration. We will still 
be using the transistor in a common emitter 
configuration but the actual operation of the 
circuit has some distinguishing features which 
have to be recognised if you wish to identify a 
switching circuit. 

In a normal common emitter stage, the tran¬ 
sistor must be biased to operate somewhere in 
the middle of its range. This requires the base 
voltage to be set so that the transistor is 
slightly turned on. This will enable the tran¬ 
sistor to be driven equally by positive and 
negative waveforms. You can see this for 
yourself by noting the quiescent or standing 
voltage on the collector and then measuring the 
maximum and minimum voltages on the col¬ 
lector terminal. If the collector operates in the 
range 2v to 7v for a 9v supply, the transistor is 
said to be operating in a suitable range or 
"MID-RANGE ". 


The main requirement for a common emitter 
stage in an amplifier is to give an accurate 
reproduction of the incomming waveform. If 
this is achieved, the stage is of some use. The 
actual gain of the stage is of little concern as 
additional stages will produce the necessary 
overall gain for the amplifier. The only function 
of each stage is to produce an accurate amp¬ 
lification without introducing distortion. 
Distortion is produced when the transistor is 
driven beyond its linear range, such as when 
the collector voltage comes near the supply 
voltage or drops below 2v. Distortion-free 
response is very important in an amplifier since 
the output is feeding a speaker and we want the 
sound to be as clean as possible. 

But suppose we wish to operate a relay in place 
of the speaker? 

Here, the same number of amplifying stages 
vvould be needed, but the output stage would 
differ. In place of an amplifying output stage, 
we would need a switching stage. 

This is the requirement of a VOX. A VOX is a 
voice operated switch. You may have seen one 
in opertion on a tape recorder. When you begin 
to speak into the microphone, the tape recorder 
operates. When you finish speaking, the tape 
stops. This conserves tape and keeps your 
hands free for other operations. This arrange¬ 
ment can also be seen on walkie-talkies or 
telephone answering machines. 

The circuit for a VOX would be a number of 
amplifying stages feeding a switching stage. 
This would then be directly coupled to a relay. 
Obviously it would not matter how much audio 
distortion is produced by the amplifier as there 
is no speaker in the output. The section we are 
mainly concerned with is the output stage. To 
operate a speaker, this stage is a power amp, 
one which is turned on and off according to the 
input waveform. But a relay doesn't want to be 
pulsed according to the sounds being amplified. 
It needs to be turned on at the commencement 
of the signal and kept on until the signal stops. 

To achieve this, the driving stage is not de¬ 
signed as an amplifier but as a switch. There 
are many applications where a switching stage 
is needed. A VOX is only one example and is 
possible the simplest and best to use at this 
stage. 

Surprisingly, this type of circuit is almost 
identical to a normal amplifier. By looking at 
the two circuits you could hardly tell the 
difference. 
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When you see a transistor driving a relay, the 
first question you must ask is: "Is the transistor 
operating as a switch?" The answer will be 
"YES." 

After all, the relay is only happy when it is open 
or when it is closed. It does not like to be half 
open, chatter or oscillate. So for these two 
conditions to be met, the transistor must be 
able to supply driving current sufficient to close 
the relay and then be able to pass zero current 
to allow the relay to open. We are not interest¬ 
ed in other conditions as supplying "a little 
current" or "half current" as this would cause 
chatter. 

These two transistor conditions produce two 
new words. 

They are: SATURATION and CUT-OFF. 


So, to turn the transistor on, we must provide a 
voltage on the base. The simplest method of 
achieving this is to insert a resistor between 
the positive rail and the base. The value of this 
resistor will depend on the type of transistor. It 
is our intention to turn the transistor on fully so 
that it is saturated. This requires a base resistor 
having a value which will allow sufficient base 
current to flow and then a little more. It is 
necessary to provide a small amount of over¬ 
drive to be certain that the transistor is fully 
saturated. 

This means that the base resistor will be lower 
than normally required and may appear to be 
too low for the conditions. But this will ensure 
full saturation. For our example, we will chose 
100k. 



SATURATION is when a transistor is drawing 
the maximum allowed current. The voltage 
between the collector and emitter will be low 
and the relay will be energised. To create this 
condition, the base will need to be supplied 
with its full turn-on voltage of .65v. 

CUT-OFF is the opposite condition. The tran¬ 
sistor is drawing no current and the collector is 
at rail voltage. The voltage on the base is zero. 
The relay is not energised and no curent is 
flowing through its coil. 


A 100k base resistor will develop a turn-on 
voltage of .65v and the transistor will saturate. 
The collector voltage will fall to about 1v so 
that most of the supply voltage will appear 
across the load. In our case, the relay is the 
load. 

These two extremes are not only ideal for the 
relay but also most acceptable for the tran¬ 
sistor. The reason for this lies in the power 
losses associated with driving loads such as 
relays or globes. It may be of little concern 
when dealing with a tiny transistor and a 
miniature relay, but these conditions will be 
multiplied for large equipment and the basic 
theory still applies. 

When a transistor is in saturation or cut-off, it 
dissipates the least amount of power. This is a 
very important consideration because the size 
of the transistor is dependent upon the power it 
is required to dissipate. By reducing this loss, 
the size of the transistor can be kept to a 
minimum and its life can be increased. 

So, we have just created a situation which has 
benefits all round. Low power loss, good life 
expectency for the transistor and a perfect 
supply of on/of energy to the relay. 


When a transistor is operating as a switch, it is 
functioning at the extreme ends of its range. 
The idea is to turn the transistor off (cut-off) and 
then turn it on (saturate) as quickly as possible. 
There is a decided advantage in passing the 
transistor through its mid-range as quickly as 
possible, as you will see. 

These two extreme states depend upon the 
voltage applied to the base of the transistor. 
We will consider a silicon NPN transistor type 
BC 547. If we connect the transistor as shown 
in the diagram, with the base un-connected, 
the transistor will not conduct any current 
through the collector-emitter circuit and the 
transistor will be OFF, or to use the technical 
term: "CUT-OFF." 


It's easy to understand that CUT-OFF dis¬ 
sipates little power because no power is being 
drawn by the circuit. But likewise, 

SATURATION dissipates minimal power when 
the maximum current is flowing. 

To understand power loss in a transistor, we 
can compare it to a resistor in a DC circuit. The 
transistor can be thought of as a variable 
resistor. The three resistance values we will 
consider are: 10M, Ik and 100 ohms. These 
will correspond to the transistor in CUT-OFF, 
PARTLY CONDUCTING and SATURATED. 
The load Rl correspond^ to the resistance of 
the relay coil and will be constant at say 1,000 
ohms. (This value is not important). 
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The power dissipated by the transistor (the 
variable resistor) is dependent upon two 
factors. The voltage across it and the current 
flowing. These two values are multiplied toget¬ 
her to obtain the power loss. It is this lost 
power which heats up the transistor and 
causes us a great deal of concern. Transistors 


CUT OFF PARTLY SATURATION 

CONOUCTINQ 

A TRANSISTOR CAN BE THOUGHT OF 
AS A VARIABLE RESISTOR. 

do not like getting too hot and usually the rating 
of the device is dependent upon the wattage it 
can dissipate. 

By reducing this loss, the life of the transistor 
can be extended. We have said that operating 
the transistor in CUT-OFF or SATURATION 
dissipates the least power, now we will look at 
why. 

In the first diagram on the grid page, the 
transistor is effectively a 10M resistor. If the 
voltage supplied to the circuit is lOv, from 
Ohms Law, the curent flowing will be 1 micro¬ 
amp. The voltage across the transistor will be 
10v so that the power loss will be 1 x 10 10 
microwatts. 

The centre diagram shows the transistor in a 
conducting situation somewhere between cut- . 
off and saturation. We have called it a partly 


The third diargram shows the transistor in 
saturation. It can be thought of as equivalent to 
a 100 ohm resistor. The circuit becomes a 
voltage dividing network in which the tran¬ 
sistor has about .9v across its collector and 
emitter terminals. The current flowing will be 
about 9.9mA, so that the power lost in this 
transistor is .9 x 9.9 8.9 milliwatts. 

This shows less power is being lost in the 
saturated condition, even though twice the 
current is flowing than in the partly turned-on 
condition. In reality, most of the heat is gener¬ 
ated when the transistor is passing from the 
cut-off condition to the saturated condition. 
For this reason, it is important to take the 
transistor through this intermediate zone as 
quickly as possible. 

In practice, there are limitations to this, mainly 
due to the delay times inherent in the design of 
the transistor and the speed of the switching 
voltage. The fastest switching times are 
achieved when a square wave is applied to the 
base since the rise-time is very brief. But not all 
waveforms are square wave. We have to 
accept the shape of the incomming waveform 
and design the switching stage to be as fast as 
possible. 

When this has been achieved, the transistor is 
operating just like a switch. This arrangement 
will have the lowest power losses and will 
allow the transistor to drive the largest load 
with the longest life expectancy. 

Back to the VOX. 

We will now combine all the points we have 
described to create a switching output stage. 
The audio from the amplifier is rectified by the 
diode and stored in the lOOmfd electrolytic. 
The 47k resistor provides a load for this 
charging operation. The 10k resistor is a base 
buffer to enable the 10Omfd to charge beyond 
.65v . It should also be low enough to provide 
full saturation for the transistor. The elec¬ 
trolytic will charge very quickly to .65v and will 



conducting condition. If we say the transistor 
is equivalent to a 1 k resistor, the voltage on the 
collector will be 5v since the resistance of the 
relay is Ik and produces a voltage dividing 
network made up of two Ik resistors. The 
current flowing will be 5mA making the power 
loss 5x5 25 milliwatts. 


A VOX CIRCUIT 


continue to charge to a higher voltage and keep 
the transistor turned on. When the audio signal 
ceases, the accumulated high voltage on the 
electro will be used by the transistor like a 
miniature rechargable battery. After a short 
time the voltage will drop to below the turn-on 
voltage and the relay will be released. ^ 
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We had a look at various computers 
available for the hobbyist and came 
to the conclusion that the VIC 20 was 
the best value for money. 

The Commodore VIC 20 Micro¬ 
computer has recently been released 
in Australia. It is not as expensive or 
as well-known as its big brother the 
PET, but it does have many 
remarkable features. 

We were so eager to review the VIC 
20 that we had to borrow a British 
unit from Edible Electronics, as the 
Australian machines were still to be 
released. 

The basic VIC comes with a 
separate power supply, modulator, 
instruction book and a few con¬ 
necting leads. 

The VIC 20 console has a full-sized 
typewriter keyboard with very good 
positive action. There are 4 function 
keys giving the user 8 definable 
functions. The benefit of these is 
readily seen when used with the 
Programmers Aid Cartridge (more on 
this later). 

The cursor control keys, the space¬ 
bar and the insert/delete keys have 
auto repeat on them, making editing 


a lot easier. I was also pleased to find 
the plus, minus, multiplication and 
equals functions were on separate 
keys. 

The Modulator gives channel O and 
1 reception for both picture and 
sound. Both channels showed quite 
clear reception on the three tele¬ 
visions I used as monitors. 

The power supply is no more than a 
9v 2 amp transformer in the form of a 
plug pack. These have no ON/OFF 
switch on them and need to be turned 
off at the wall when not in use to keep 
them cold. 

Programs can be loaded from or 
SAVED via casette, using Com¬ 
modores Datassette. This datassette 
is connected to the VIC via a small 
edge connector found on the back of 
the VIC console. 

The connecting cable is about 1 
metre long, allowing the datassette 
to be placed a short distance from the 
main console. I keep mine on top of 
the monitor and use the full 1 metre of 
lead. 

The only criticism I have of the 
whole system is in the datassette. 
Sometimes the tape refuses to load a 
program properly. If the loading fails. 


the only thing to do is try again. If the 
saving fails, you can verify this with a 
simple instruction. There is a failsafe 
against a bad saving. It is the verify 
command which compares the saved 
program with the program in the 
memory. If the program is saved 
correctly, the computer will indicate 
so by printing "VERIFY OK" on the 
screen. 

The main feature of the VIC which 
separates it from other computers is 
the use of the 6561 Video Interface 
Chip, from which the VIC gets its 
name. 

This chip enables the user to define 
the screen colour and the border 
colour. There are 8 border colours 
and 16 screen colours, giving 128 
colour combinations. The print colour 
can be changed by using the CTRL 
button and the appropriate colour 
button. Two other display modes 
beside the text mode are available. 
These are Multi-colour and High- 
resolution. In the Multi-colour mode, 
the display consists of blocks; 2 
pixels by 1 pixel; the colour being one 
of four previously defined by the user. 
In the High-resolution mode, the user 
can define the colour of the individual 
pixels. Only two colours are available 
in this mode, these being the fore¬ 
ground and background as defined by 
the user. The display modes can be 
mixed on the screen. 

The other feature of the VIC chip is 
the programmable sound generator 
capability. It consists of 3 program¬ 
mable oscillators having a range of 
three octaves each, and a programm¬ 
able sound generator. The volume of 
all the sound generators is simul¬ 
taneously controlled by a programm¬ 
able amplifier. The pitch of the oscil¬ 
lators is staggered over three octaves 
giving five octaves total. The pitches 
are only approximate, but this is 
adequate, as the sounds will, on most 
occassions, be used for sound effects. 
I have had the computer playing 
music through guitar effects units 
and a high powered amplifier . . .the 
result was startling. 

A range of accessories is available 
for the VIC. Some of these are made 
by Commodore, others by Arfon 
Micro. Apart from the 3k, 8k, and 16k 
RAM packs, there are various ROM 
packs. Some of these are the SUPER 
EXPANDER, the MACHINE 




















LANGUAGE MONITOR and THE 
PROGRAMMERS AID. The SUPER 
EXPANDER makes the programming 
of High Resolution Graphics (176 x 
184 pixels) and music extremely 
easy. 

The program accepts co-ordinates 
based on 1024x 1024 resolution and 
the wmputer converts these 
numb^s into 176 x 184 resolution as 
needed by the display. The cartridge 
includes such commands as paint 
and circle. The display is a little slow 
for animation if large areas are to be 
painted. 

The MACHINE LANGUAGE MON¬ 
ITOR is self explanitory. Those who 
like getting involved with ultra-fast 
programs will find this cartridge 
essential. It even has a simple 
assembler/dis-assembler 
incorporated in it. 

The PROGRAMMERS AID CART¬ 
RIDGE is the most useful cartridge to 
the average programmer. It redefines 
the function keys as single key 
commands, which can be easily 
changed by the user. It also supplies 
a highly improved LIST function. By 
pressing CTRL A, the listing is 
scrolled down one line at a time, and 
by pressing CTRL Q, the listing is 
scrolled up one line at a time. This, 
along with commands such as FIND 
and HELP, make editing an easy task. 


The VIC 20 is feature-packed for its 
low price and can be readily 
expanded as required. As mentioned 
before, we have come to the con¬ 
clusion that the VIC 20 is the best 
hobbyist microcomputer available. I 
was so impressed by it that I 
purchased a system myself. 

I would like to thank Edible 
Electronics for the loan of the VIC 20 
for this review. 

- Ken Stone 


ADVENTURE 

SPECIAL '/> PRICE!! 

HYPERDRIVE .$6.95 

Your space yacht has been damaged in a freak 
space accident. You are forced to dock with a 
deserted wreck in an attempt to find the 
equipment needed to repair your yacht. 


SOFTWARE 

FORVICao’s 

CAVERNS .$12.00 

You roam deep in the cavern of the black 
dwarves of Svartalfheim. What 
treasures and perils will you find? 


To introdce you to 
ADVENTURE pro¬ 
grammes, we have 
halved the price of 
HYPER DRIVE. This 
offer is limited to this 
issue of TE only. 

Caverns VIC 20 16k cartridge needed.$12.00 

Caverns VIC 20 8k cartridge needed.$10.00 

Caverns Sinclair ZX81 16k cartridge needed.$12.00 

Hyper Drive VIC 20 16k needed.Special $6.95 

Coming soon.Prison Break.$12.00 

Send $1.00 post and pack per tape. 

MICRO PARTS 

Box 510, Cheltenham, Vic. 3192. 

Rag. Address; Jennifer St., Cheltenham, Vic. 3192. 
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...DESIGNING YOUR OWN POWER SUPPLIES 
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THE OlOOES DO NOT HflV€ RNV EFFECT THIS toRJtENt riOW.4- i ! I 

i 1 I 1 . . j I L * 

® SSOwfi = I : T : ! i > f 

"The voL-tfliEi diiifiRGNct i 
aETwcbJ 

IcflN NEVeU i Ek4£|DL„M \/oiTi& L-l 
;o,« tl, ■S>- M^k^ijE^EiTT 

OT the' two O 101)44. 


p- 



Qr 550mfi the VOLTft&E LEVELS ARE SHOWN IN THE OiR&fl.RNl 1 

THE TRRNSISTOR. HAS ToRmeO Oisl SLiSHIlY HARDER. To OELWCft 
THE CURRENT AnO THIS HRS PRoOUCEO fl VoLTREE OiFFERENCH . , i 
OF 12‘^-114S= I'25. NOW THIS IS QRERTER, THAN THE DIODES 1- 
permt'Ano Any further attempt at /ncrea$/nq the current L-l 

U)iu. LOWER THE OUTPUT DRAMATICALLY. ! 

You SEE THE DIODES ARE NOU) COMlNQ /NTO PLAY AS THE VOLtAEE 
fiCROt&THEM HAS RiS5n To ^2 \/0LTS. 

Any INCREASE IN current 'Uill lower the output VOlTACtE (due 
T o The VoltaciE dRop rcross the iil Resistor') Sut this voltage 
u)»LL NOW Ee passed Straight ^ack. to the sase v»a the diodes 
And THIS to/LL turn the trAnsistoR. OFF. This iorl gwe A 
Lower output Voltage. 

The net Result corl <2»E A reduction in output voltage sucri that 
THE MA*>!mom current Flowing will not exceed 650 mB . 




.S YOU Know A Lower VoltAG^ APPlied To THE LOAD will Result in 
A lower current flow — due To ohms 

TAreTHE EylTREME case of a short 'CIRCUIT: 


^TH/s Point will 6e ORAwN down To i'J2v 
And LESS than ‘Gv will APPEAR ON 
the OUTPUT N, And The current in 

the short-circuit will 
SE .550mA- 
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The MBiM OlSeOv^^^^^ftGE W\tH THE PREVIOUS HEtHOD OT PROTECIM^ 
the CjRCOIT ROifllNSl OVER.LOftD WPS THE VOLTf^E DROP NEEO&O To 
Q9ER.(^1t THE SENSJ/^E CIRCUIT. YIROM NO'l-OflD To TOLL-LOf\0 H *SV 
reduction IK VoltAQE tofls l/vrrRooUCEO. 

This %TH(2,iiLiTY not ^00 ekoociH For. Some e<?oiPment. Tfl<£ p 
TV SET FOR /NSTONCE SOME SETS ARE DESiCiNED On fl RAIL ViQCteGE 
OF OMi.y II Volts. fl'cHfVvCE of E’VEM '.^VoltS Will CREATE lack of 
WIDTH OR HEiCHT . SO /MA<5iKE THE EFFECT OF ‘SVcltS. 

(this chAnqe im voLTflCtE Would Result From THE vARYinQ ISRiSHTa/ESS. 

L.EVELS SI^THIS WOULD ALTER The CURRENT ReqOiREHENTS). 

fl current EiMrriNQ Circuit can 6e Placed on the input side of 
Thc pass transistor, where rX i^lLL have T-HE eeast effect on 
The output VoltASE. the Fouowin^ circuit shows THIS; 


1H2055 


Input 



THE EMITTER/ 
W/U 66 OP To ‘Bv 
LE&S THflN THE 
8flS£. 


This IS equivalent To *25-0- 


IN THIS CIRCUIT €l± IS the SERIES PASS TiRANSISTOR, Q2 IS THE 
SENSING ^mPLifl^R, AnO Q3 IS THE OVERLOAD OETECTOPt . 

WE HAVE SEEN Hou) 02 OPERATES. IF IT WERE REMOVED HnO THE 
ZENER OlOOE CONNECTED TO TH£ 8HSE Of Ql, THE SUEEO CURRENT 
VaJOvjlO need To 6€ .AT LEAST lO TIMES GREATER. (SEE THE PREVIOUS 

reasoning For this) Or serves to amplify the uoltacte it 
detects on its SASE SOPPLY Ql WitH THE V. flctuAUY 

Required current As Q i will need at least ^ the cukrent 

20mA EASE current & PoSSiSLY MORE LIKE 50mA. 
t'his Allows nriE zener Oiooe to have A lower bleed current. 

UNDER normal coNOnioNS Q5 IS NOT ToRneo on And Plays no , 

PART IK THE OPERATION OF TTIE CIRCUIT. 
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itHE 4 R.ESl€)TO^lS IN PflUfiLLEL COMBINE To ^RrM ft L 

■ dESISTOJ^, RnO U)rtEi\; THE CORRENT WPftOecUES 2 flMPS ftiVW.^ElOf 
‘ 25 * 1^2 ='Sv/oLT Wiu OEveioP Across THE coMSjNftTioNi ITIH/S 
SESivis T:>ToRN ON Q3 Ano ir the Current /NCR£^sfe$ rtiftkidAi I 

(Q3 WIU ON fuar To short^out most of THEi 2^NEfl i d)ido.t 

\A)LTftGiE. The 6ftsE OF QZ u)ju then see ft Focrftee fts toW. 

3-4 Volts. The Emitter, OF Q£ will FOLtow^His Emu 
A VOLTftGtC On (TS EMlTTEft OV 2'4 - 2'4 VoltS . I HE OOTPUTS OF*(V (' : | 
Will Reduce td I S --2'6 volts .1 .. j ! 

IF TViis LOW yoLTft<iE IS cfipfietE Of sopplyinict The Z Amps, fls /n 4 _iJ 
shoRt-CIRCUIT cononi^. The circuit will remo/a/ /ntH/S l I * 

SHUT-OOUJN MODE. THIS H^v 6E PRoTECt/nQ- THE EQOlPMElVT $E/Nftr 
SUPPLIED ftjUtTHE Power, SUPPLY ITSElT Will 6E SuffERjWS 
GREATLY AS LOE SHftLL SEE IN THE NExT SECtiOa/. 

PoWERz-iosS IN SEftigS Regulator, 


AN 30 55 

Power transistop^ 



Control . 

The series pass transistor Ql can 6E rHooGtn of fls A Resistor. 

WHEN CONSIDER I NCr THE Pou)ER LOSS IT MOST OiSSlPftTE . 

TARE these THREE CflSES r 

IfL 

iSinp 1 ^ 

6^ C 




I Amp 



IIVThese 5 Ei^hmpies fl 6 the outputs are I5v IZv^^V. 

@lftnip (O High'TRANSISTOR will HAVE TA€ GREATEST HE^ LOSS? , 
IN OTHER Words to high transistor will heat up the most? yes' Cr ■ 
-mE RtASON /s'S imple .THE transistor is PROPP/NGt the most 
VoltAGE(oV'THE S Cflsts).'T ie transistor is EfFECTiVELY A dropper, _I 
i RESISTOR AnO nrjUST DiESiPATE HEAT ACCoROINO "Tb OHMS 4^0. ! 

incase flTHE voltaoe Across 'THE trAivsistoR, is 20-/5 » 6 Volts 
flNO THE WATTfl<ic Seine Dissipated IS = 5loAtts. 

In case CTHE wattage is 16 wATts — A considerable INCREASE . 

If THE output ot ft Power supply short-circuiteo the whole input 
VoltAQF Will &e dropped across THE Power transistor And will 
result in enormous heat/ng proSlems. Tor this reason The 
regulator transistor must 6e fffECTiuELY heat SinKEO. 


26 TALKING ELECTRONICS NO. 8 




















This service is designed to help you out. Please write the 
number of each item you require in the box. 


RESISTORS 

□ 

470R 

□ 

56k 

all ’74 watt 5% 

□ 

560R 

□ 

68k 

30 each 

□ 

680R 

□ 

82k 

□ 1R 

n 

820R 

□ 

100k 

□ 2R2 

n 

Ik 

□ 

120k 

□ 10R 

n 

1k2 

□ 

150k 

□ 12R 

n 

1k5 

□ 

180k 

□ 15R 

□ 

1k8 

□ 

220k 

□ 18R 

□ 

2k2 

□ 

270k 

□ 22R 

□ 

2k7 

□ 

330k 

□ 27R 

□ 

3k3 

□ 

390k 

□ 33R 

□ 

3k9 

□ 

470k 

□ 39R 

□ 

4k7 

□ 

560k 

□ 47R 

□ 

5k6 

□ 

680k 

□ 56R 

□ 

6k8 

□ 

820k 

□ 68R 

□ 

8k2 

□ 

1M 

□ 82R 

□ 

10k 

□ 

1M2 

□ 100R 

□ 

12k 

□ 

1M5 

□ 120R 

□ 

15k 

□ 

1M8 

□ 150R 

□ 

18k 

□ 

2M2 

□ 180R 

□ 

22k 

□ 

2M7 

□ 220R 

□ 

27k 

□ 

3M3 

□ 270R 

□ 

33k 

□ 

3M9 

□ 330R 

□ 

39k 

□ 

4M7 

□ 390R 

□ 

47k 

□ 

10M 


□ SAB 0600 7.30 

□ 741 40c 

□ 555 350 

□ 2102 $1.40 


ELECTROLYTICS 



□ Imfd 

50v 

PC mount 18C 

□ 2.2mfd 

16v 

" " 

180 

□ 4.7mfd 

35v 

" " 

180 

□ lOmfd 

16v 

" " 

180 

□ 22mfd 

16v 

" " 

220 

□ 47mfd 

lOv 

" " 

250 

□ lOOmfd 

16v 

" " 

280 

□ 220mfd 

lOv 

" " 

350 

□ 220mfd 

lOv 

axial 

350 

□ 470mfd 

lOv 

PC mount 40C 

□ lOOOmfd 16v 

" " 

750 

□ lOOOmfd 25v 

" " 

850 

□ 2200mfd 

35v 

axial 

31.80 


3 S n 
..cl 

i » 


i 


□ FERRIC CHLORIDE $3.30 inc Postage 
) "10 PC board kit" 1 sided 3.50* 

) 1 PC board blank 200 x 200mm 2.00* 

) 1 PC board blank 200 x 400mm 3.50* 

) 10 PC boards blank 200 x 400mm 30.00* 

\ No 60 drill 85C 

) PC kit to make your own boards 7.50* 

, ) Pkt of 20 transistors 2.40 

[ ) 100 transistors: 50 BC547. 50 BC557 9.00 

[ ) 2V4" speaker 8 ohm 1.00 

! ) Pkt of 50 assorted LEDs 5.50 

*post and pack: 2.50 

We stock all parts for 
TALKING ELECTRONICS PROJECTS 


1C,S 


Capacitors 

□ LM380 1.50 

1C sockets 

□ 4001 

350 



□ BC547 150 

□ 8 pin 

200 

□ 4011 

350 

u lOOpf 100 

□ BC557 150 

□ 14 pin 

250 

□ 4015 

$1.00 

□ 220pf 100 

□ BC556 150 

Q 16 pin 

300 

□ 4017 

1.50 

□ 680pf 100 

□ BF198 

250 


□ 4020 

1.50 

In 

100 

□ 74C926 

6.80 


□ 4024 

1.00 

□ 2n2 

100 

□ AIMD4145R 

7.50 


□ 4026 

$2.60 

□ 3n3 

100 

□ 7805 

1.00 


□ 4033 

$2.20 

□ 3n9 

100 

□ 1N914 

50 


□ 4040 

$1.30 

□ 4n7 

100 

□ 1N4004 

150 


□ 4047 

1.20 

1 1 6n8 

100 

□ LED's red 5mm 

100 


□ 4069 

700 

□ lOn 

100 

□ LED's red 3mm 

100 


□ 4511 

$1.46 

□ 22n 

100 

□ LED's green 5mm 

200 


□ 4518 

$1.46 

□ 33n 

120 

□ LED's green 3mm 

150 


□ 74C14 

900 

□ 47n 

120 

□ LED's orange 5mm 

250 


□ 74C85 

1.20 

□ lOOn 

120 

□ ldr 

750 



Address 


EXPERIMENTER PARTS co. 

2 Ethel St, Moorabbin, 3189. (man ordw omy) Total enclosed: $, 


Min P«P $1.00 
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Frustrate yourself with this electronic 
CUBE PUZZLE... .it will appeal to young 
and old alike. 

It uses readily available components 
and can be built in an afternoon. Using a 
dual colour PC board, colourful com¬ 
ponents in the switches and LEDs, it 
becomes a really great model. 




15 


i/i4015 


*13 12 11 

2 


6 

1/^4015 


5 4 

8 

10 


The CUBE PUZZLE circuit. 
Note: The arrows show the 
direction of the signai(s). 
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/ irst came the cube, then the book 
and finally the cube hammer. 

So popular did the cube become that no fewer 
than a dozen "How to solve it" books appeared 
on the market. Additionally, the cube came in 
so many shapes and sizes that almost every 
house-hold in the developed world suffered the 
anxiety and frustration of one or more of its 
members trying to unravel the secret of its 
solution. 

And so it struck our household. As the price of 
cubes began to fall; firstly one, then two and 
finally three cubes came into my possession. 
Even though they were all designed around the 
same ingenious jointing system, the offered 
different incentives. Some were fully a cube, 
others had their corners removed while one had 
a number of projections. 

Possibly the most frustrating aspect of the 
cube saga is the speed with which some adept 
youngsters can solve it. Even openly admitted 
by it inventor, these young intellects are 
emphasising the expansiveness of our mind; 
being able to comprehend, interpret and plan 
many moves ahead to arrive at the incredible 
time of 23 seconds for a solution to a puzzle 
having a hundred thousand million 
combinations! 

Throughout all of this cube craze, nobody 
thought of an electronic cube puzzle. Well, I 
did! I couldn't let this opportunity pass by 
without cashing in on the possibilities of an 
electronic version. 

Obviously without any mechanical manipu¬ 
lation of the pieces we would have to resort to a 
different interpretation. Instead of shifting the 
pieces around in 3-dimensions, it would only be 
possible to use coloured LEDs. The result of our 
efforts is the CUBE PUZZLE. 

If you have a feeling for electronics and like to 
get frustrated - the Cube Puzzle is for you. At 
least you can be certain no one will able to 
solve it in 23 seconds - it took us over 5 
minutes to solve! 


Our project is an isometric representation of 3 
faces of a cube. You are required to illuminate 
all the 27 LEDs by pressing the 4 coloured push 
buttons. This may seem easy but in effect the 
number of combinations is in the order of 
millions. It's only after playing with the puzzle 
for an hour or so that you can piece together 
some of the patterns for pushing the buttons. 
After this, you will need to put the individual 
steps together in the correct sequence to solve 
the puzzle. 

All in all, it is just the thing for frustrating other 
members of your family. The fact that the 
readouts illuminate, make it ideal for nightime 
use such as if you are stuck in bed for a few 

Havs it \A/rkiilH m»lrA an irlaal nraeant tnr 


very junior friends as it will develop co¬ 
ordination and concentration and maybe give 
you a happy surprise when he comes back with 
it fully lit. 

Photographs and diagrams do not do justice to 
this project. The PC board is much more 
colourful and effective than presented . We 
have used 2 colours on the PC board to give the 
appearance of the corner of a cube and the 
coloured LEDs add to the effect. You can use 
any coloured LEDs you wish however one point 
worth noting is the different voltage drops 
produced across the various colours. For red 
LEDs this voltage is 1.7v, for green LEDs the 
voltage is 1.9v and for yellow or orange LEDs 
the voltage drop is 2v. In this project we are 
driving 2 loads from three of the outputs and 
under these conditions it is important to keep 
the same colour scheme as per our model. We 
used orange LEDs for the top face, red LEDs for 
the left hand side and green LEDs for the right 
hand side. This arrangement will satisfy our set 
of dropper resistors and you will see the 
reason why we have had to increase the value 
of three 470R resistors to Ik to allow the 
voltage at these points to rise above Vi rail 
voltage and clock the next chip. 

You will be happy to know, there is one small 
point to this project which we will not be 
releasing. The answer. 
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Unfortunately we cannot provide you with a 
detailed diagnosis of the sequence of events 
and keep the solution a mystery. 

So we have had to with-hold some of the 
instruction material and fault finding 
sequences. 

Rest assured that the puzzle will operate as 
designed if you take care with the soldering and 
insert the parts as shown on the overlay in the 
article. Some of the 470R resistors on the 
overlay have been increased to 1 k to take into 
account the spread of parameters for different 
LEDs and IC's. The three Ik resistors are 
clearly mentioned in the construction notes. 

Across the centre of the board, on the PC side, 
you can see a row of lands looking like an edge 
connctor. In fact this is a form of edge 
connector which can be cut across the middle 
and the two halves of the board set at right 
angles as shown in the sketch. 


If you want to make the PC board into a bracket 
in this manner, the cutting and soldering of the 
connecting wires should be done before the 
parts are inserted. To do this, cut the board and 
lay the two pieces together with a small gap. 
Join the lands with a tinned copper wire and 
when all the lands are connected, bend the 
board up to form the shape shown. 

HOW THE CIRCUIT WORKS 

The operation of the circuit can be described 
without giving away any clues to solving the 
puzzle. 

This is important if you think your puzzle is not 
operating correctly 

The cube puzzle contains only 4 buttons and 
they function in conjunction with one another 
to give 5 operations. We will list the buttons as 
A,B,C,and D on the circuit diagram but not 
identify them on the PC board at this stage. 

The heart of the cube puzzle is a clock. On the 
circuit diagram this is hidden in the top left 
hand corner. It is produced by the inverter 
between pins 13 and 12 and uses a Imfd 
electrolytic and 22k resistor as the timing 
components. This clock operates all the time 
the battery is connected and its output is gated 
via three NOR gates before it finally gets to its 
destination - a CD 4040 binary counting 1C. 


The first inhibitor is the NOR gate made up of 
pins 12 13 and 11. This gate operate such that 
the clock pulses are prevented from appearing 
at the outpt when the gating pin (pin 13) is 
HIGH. 


The completed project with all parts 
identified. We wired our model with the 
HARD link but for starters you should use 
the EASY link. 


This control line emerges from a schmitt trigger 
and under quiescent conditons (idling 
conditions), the output of the inverter is HIGH. 
This is due to pin 9 of the 74c14 being LOW. 
The input voltage for this inverter is obtained 
from push button A. This button also feeds 
another circuit (which is pin 8 of the NOR gate 
b) but this does not have any effect on the 
section we are describing at the moment. 
When button A is pressed,and released the 
lOmfd electrolytic charges via the 100k 
resistor. For the inverter to change state, the 
voltage on its input pin must rise to more than 
% of the supply voltage. Button A must be 
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pressed for about 1 second to achieve this. 
When the button is released, the 470k resistor 
and 100k resistor bleed the voltage from the 
electrolytic and the schmitt trigger enables 
gate 'a' to pass the clock pulses during the 
interval of time the electro is discharging down 
to ’/s supply voltage. However the voltage at the 
join of the 100k and 470k resistors is some 
times above 50% of the rail voltage and during 
this condition gate 'b' sees a HIGH on its input 
pin 8 and this prevents the pulses from passing 
through NOR gate 'b'. It is only when the 
voltage falls to below 50% and above 33% that 
the pulses are passed to the third NOR gate. 
This narrow acceptance level produces the 
time lag on button A and produces some 
unexpected clocking of the display, just when 
you want to one-shot the puzzle. 



I o»o» I 


I 9iotr<^ 


0 

_ -IK - 

-470R- 
-1K - 1 

L 

1001^ I 


i © 

4 - 



0i|0 


The lOOn capacitor provides debounce for the 
push button so that you can one-shot the NOR 
gate shown as gate 'b'. 

At rest, pin 9 will be at zero so that this gate will 
pass the pulses from switch A and these will 
appear at pin 10. Providing pin 5 of the 3rd NOR 
gate (c) is LOW, these pulses will be passed to 
the 4040 binary counter 1C. 

The clock signal has no more obstructions 
before passing to the 4040 counter however 
we have incorporated one more surprise into 
this part of the circuit. The binary counter has 
an enormous number of counting stages and 
will accept 4069 pulses before all the outputs 
are HIGH. We have distributed these outputs 
over the whole display so it is difficult to 
detect the binary readout. 



The layout is produced in S colours to highlight 
the cube diagram. Note the positioning of the 4 
IC*s. 
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If that isn't enough! 

An even more involved circuit is produced by 
the CD 4015 shift register. More accurately 
speaking, it is the origin of the data and clock 
lines which make the shift register so difficult 
to crack. You can only write into the first 
register when a combination of facts is present 
on the 4040 1C and the clock line. The 4015 has 
2 separate shift registers and requires 2 
separate input routines. One register can be 
filled when pin 13 or 15 of the 4040 is HIGH 
and the buttons B£rC toggled. 

The second register has two degrees of 
difficulty. Selecting the EASY mode will mean 
the data pin is kept HIGH and by toggling the 
clock pin 9. the register will be filled. This 
means the first register must be filled with 
alternate HIGHs - a situation which is not 
immediately evident. 

In the HARD mode, the data line is HIGH for 
only the second half of the game and we will 
leave you to find out when this occurs. 


A Bistable switch made up of 2 inverters is 
activated by buttons B and C. These inverters 
are forced into one state or the other and 
remain in this state to form an ON/OFF switch. 
This will start/stop the clock pulses as well as 
provide a set of HIGHs and LOWs for the shift 
registers. 

BEFORE CONSTRUCTION 

Possibly you are aware that the PC board can 
be cut across the middle to make a right angle. 
You will need lengths of tinned copper wire to 
connect the two boards together and this will 
give you a board which can be used flat or bent 
upright. 

Personally, the idea behind the project was to 
produce a very flat puzzle to take the place of a 
card such as you would give to someone in 
hospital or for a birthday. I think we have 
achieved about the closest possible arrange¬ 
ment. By using standard components and 4 
coloured push buttons, the 2-colour board and 
three colours of LEDs will produce a very 
presentable project. 

One other decision you will need to make 
before construction is the choice of EASY or 
HARD solution. Ajumper wire is needed across 
either the 'E' line or the 'H' line. The project will 
network if you use both lines. Nor will it work if 
they are both left off. I suggest you use the 
EASY line for a start and get to crack the puzzle. 
Then you can change it to HARD and give it 
someone else. 


CONSTRUCTION 

The first components to fit onto the board are 
the resistors. These are all identified on the 
board, except for three alterations. The group 
of threee resistors mounted above the word 
CUBE is now changed to a Ik resistor in 
between two 470R resistors. 

The group of three resistors located between 
the 4040 and 4001 chips has been altered to 1 k 
resistors at each end and a 470R in the centre. 

The next items to add to the board are the 8 
links. Nine links are identified on the board but 
only the H link or the E link is to be fitted. 

Fitting the LEDs is an easy operation. They all 
fit around the same way and are placed in 
groups of nine to represent the sides of a cube. 
Our model has orange LEDS at the top, red 
LEDs at the left and green LEDs at the right. 
You will now be seeing a little colour coming 
into the project. 

Fit the 4 IC's to the lower half of the board. 
These are all inserted with pin 1 on the right 
hand side. See the overlay for pin 1 identi¬ 
fication. The writing on the chips may be up¬ 
side-down but never go by the printing on an IC 
as it has no bearing on the location of pin 1. 

The last items to be fitted are the three 
electros, a lOOn capacitor and 4 brightly 
coloured push switches. These switches must 
be connected as shown on the overlay as the 
connecting wire inside the switch is acting as a 
jumper link. Finish the board with a battery 
snap and it's ready to go. (2 holes on the H 
jumper will be vacant). 

Now its up to you. I won't say any more. I'll let 
you get as frustrated as some of our staff. 

If you have any queries, write to Ken Stone. He 
is responsible for the design. 
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OUR COMPLETE 
RANGE OF KITS 


CAPACITANCE METER i»»e6P54 

Issue 7 P 61 

This project combines with the Mini Frequency 
Counter to produce a capacitance meter capable of 
measuring from lOOpfto lOmfd. It is construced on 
Matrix board type 24 x 25. 

See also Mini Frequency Counter project for display 


- 33R 

- 3k3 

- 10k 

- 100k 

- 1M 

- 10Opf styro 

- In lOOv 

- 2n2 

- lOn 

- 22n 

PC board $1.80 


1 - lOOmfd 16v 
1 - 2k mini trim pot 

1 - 10k mini trim pot 

2 - 100k mini trim pot 
2 - 555 timer ICs 

1 - CD 4011 1C 
Hook-up wire 


Parts $3.60 
Complete $s.40 


CLOCK 


100k 

330k 

470k 


220R 

470R 

2k7 

10k 


1 - IN 4001 diode 
22 - IN 914 diodes 


- FND 500 display 

- CD 4026 or CD 4033 with mod 

- CD 4040 1C binary divider 

- CD 4511 1C display driver 

- CD 4518 1C dual BCD counter 



tinned copper wire 


PC board $1.95 Parts $17.00 
Complete $19*95 


COMBINATION LOCK ® ^ ^ 

Uses a CD 4017 to unlock a relay 

2 - 2k2 1 . ev relay 

1 ■ 10k 1 . push-to-make switch 

2 ■ 22k 1 . battery snap 

2 - lOn - 

1 - 22mfd 16v 

1 - CD 4017 1C 

2 - BC 547 
6 - IN 4148 

1 - 1N 4002 _ 

PC board $ 1.70 Parts $4*80 

Complete $6.S0 



COUNTER MODULE 


7 - 100R 

7 - 18OR 

7 - 220R 

7 - 270R 

7 - 330R 

4 - 3k3 1 - 74C926 

4 - 1M 1 - AND 4145R display 

4 - BC 547 

PC board $3.25 Parts $ 15.30 

Complete $ 18.75 


7-SEGMENT OISPLA Y .l^ue^" Ij 

In place of the small 4 digit display you can make a 
large LED display which can be read from across the 
room. 


5mm red LEDs 


PC board $3.95 60 LEDs $6.00 

Complete: $9.95 


CUBE PUZZLE 


Based on that puzzle you have possibly smashed by 
now, this is an electronics version to test your 
patience. 


2 - 180R 
7 - 220R 
10 - 470R 

3 - Ik 

1 - 22k 

2 - 100k 
1 - 470k 

1 - lOOn lOOv greencap 
1 - 1 mfd 16v electro 
1 - lOmfd 16v electro 
1 - 22mfd 16v electro 

4 - push buttons 


1 - CD 4040 (or CD 4020) 1C 
1 - 74c14 1C (CD 40106 or CD40014) 

9 - 5mm Red LEDs 
9 - 5mm orange LEDs 
9 - 5mm Green LEDs 

tinned copper wire 
1 - battery snap 


PC board $3*75 Parts $11.80 
Complete $15.55 
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DIG! CHASER 


- 10k mini trim pot 

- lOn lOOv greencap 

- lOOn lOOv 

- 22mfd electro PC mount 

- 470mfd electro PC mount 


- 5mm Red LEDs 
5mm coloured LED 
IN 914 diodes 
16 pin 1C sockets 
14 pin 1C socket 
SPDT mini slide switch 
push buttons 


CD 4015BE 1C shift register 
CD 4024 1C binary counter 
CD 4049 1C hex buffer 
2102 1C Ik X 1 bit memory 


PC Board $2.60 Parts $12.S0 
Complete $1S.10 


DIODE TESTER 

(and black box puzzle) 


PC board $1.50 Parts 90 C 

Complete: $ 2.40 


DOOR CHIME Issue 5 P5 

"Ding Ding Dong" Door Chime 
Uses SAB 0600 chip 
1 - 33k 
1 3n9 lOOv 

1 - lOOn lOOv 

2 - lOOmfd 16v 
1 - SAB 0600 1C 


1 - spkr 8 ohm 
1 - battery snap 
1 - push button 

PC board $1.60 Parts $11.30 

Complete: $12.90 


EGG TIMER 

times a 3 min egg 

1 - 15R 

2 - 3k3 
1 - 10k 

1 - 47k 

2 - 100k 
1 - 470k 

1 - 4M7 

2 - lOn lOOv 

1 - lOmfd 16v 
1 - 22mfd 16v 

PC board $1.80 


- IN 914 diodes 

- 74C14 1C 

- BC 547 

- speaker 8R 

- battery snap 

- mercury switch 

Parts $5.30 
Complete: $7.10 


DIGI CHASER 

This is an introduction to computers. All the parts 
are re-useable as they mount on the top side of the 
PC board and make an ideal demonstration project. 

10 - 470R 
2 - Ik 

2 - 10k 

3 - 100k 
1 - 220k 


Mother board: $3.00 

Designer #1 $3.50 

Designer #2 $3.50 

Designer #3 $3.50 

Matrix 24 x 25 $1.80 

Type 200 + 640 $3.75 

Starter Kit: l off each board $16.00 

After you buy the starter kit, you can see which 
board suits your need and buy the bulk pack of 5 
boards for $15.00 


DESIGNER BOARD book 2% 55 

This is a mother boarding system in which up to 5 
boards are designed to fit onto a mother board via 24 
pin edge connectors. 

3 different Designer Boards are available @ $3.50 
Designer # 1 $3.50 each 

Designer #2 $3.50 each 

Designer #3 $3.50 each 

Matrix board 24 x 25 has an edge connector and 
individual lands for the 600 holes.lt provides an 
ideal board for bread-boarding our projects. $1.80 
Type 200 + 640 fits breadboard as described in 
Project book No 2. $3.75 each. 
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EXPERIMENTER BOARD 

This i$ a set of 8 experiments mounted on a re- 
useable PC board. Each experiment requires the 
previous components to advance in complexity. 


7 - 680R 
1 - Ik 
1 - 2k2 
1 - 3k9 
1 - 10k 
1 - 22k 

1 - 100k 

2 - 10M 

1 - lOn lOOv 
1 - lOOn lOOv 
1 - Imfd 16v 
1 - 2.2 mfd 16v 
1 - lOmfd 16v 
1 - BC 557 
1 - 555 1C 
1 - CD 4017 1C 
1 - CD 4024 1C 
1 - 74C85 1C 
1 - PE cell 


Issue 1 P16 
Issue 2 P20 
Issue 3 P28 
Issue 5 P 60 



7 - 5mm red LEDs 
6 - Molex pins 
1 - push switch 
30cm hook-up wire 
1 - battery snap 


PC board $1.8$ Parts Sor 1 • 8 $10.60 
Complete: $18.4$ 


Issue 1 P 31 
Issue 2 P 46 
Issue 3 P 55 
Issue 4 P 63 


EXPERIMENTER DECK 

A set of 10 experiments built on the one PC 
board.culminating in an advertising sign using a 
circle of LEDs. 


Projects 1-10: 

1 - CD 4001 1C 
1 - CD 4017 1C 
1 - 15R 
1 - 22R 
1 - 120R 

1 - 3k3 

2 - 4k7 

5 - 10k 
1 - 47k 

1 - 100k 
1 - In lOOv 
1 - 3n3 lOOv 

1 - 3n9 lOOv 

3 - 6n8 lOOv 

2 - 22n lOOv 

1 - 4.7 mfd 16v 
1 - 22mfd 16v 

6 - 1N4148 diodes 
1 - 100k mini trim 
1 - 500k mini trim 

PC board $ 3 . 7 $ 



24 - 5mm red LEDs 
1 - 5mm green LED 
1 - BC 557 
3 - BC 547 
1 - spkr 8 ohm 
30cm hook-up wire 
1 - roll of fine solder 
30cm tinned copper wire 

Parts $ll.$o 

Complete: $l$.8$ 


HANGMAN 

"Hang the Butcher" game. 

PC board is presented with issue 6. 



HANGMAN 

2 - 10k 

1 - 22k 

2 - 33k 
5 - 47k 

1 - 150k 

1 - 330k 

2 - 390k 
2 - 2M2 
1 - 10M 

1 - 100k mini trim 
1 - In lOOv cap 
1 - lOn lOOv cap 

PC board $8.9$ 


3 - 2.2mfd 16v 
1 - 22mfd 16v 
1 - lOOmfd 16v 
1 - 470mfd lOv or 16v 
12 - BC 547 

1 - BC 557 

2 - CD 4011 1C 

1 - IN 914 diode 

2 - 1N 4002 diode 

20 - 3mm or 5mm red LEDs 
1 - battery snap 

Parts $8.00 

Complete: $10.9$ 


IC POCKET RADIO 

Issue 8 

A selective pocket radio using an IC in the 
front end. 

1 - 4k7 
1 - 10k 
1 - 15k 
1 - 47k 
1 - 100k 
1 - 120k 
1 - 1M 

1 - 3M3 

2 - In lOOv greencap 
1 - lOn lOOv 
1 - 47n 
1 - lOOn 

1 - 22mfd electro PC 
1 - 220mfd electro PC 


1N 914 diodes 
50k mini trim pot 
8 ohm speaker 
415 pf tuning cap. 
knob to suit 
ferrite rod and coil 
battery snap 
24 X 25 Matrix Board 


PC board $1.80 Parts $7.S0 

Complete $ 9*30 



LED DICEl WITH SLOW DOWN Mk II 

Realistic dice readout with slow-down action 


3 - 330R 
1 - Ik 
9 - 10k 
1 - 3M3 
1 - 4M7 
1 - lOOn lOOv 

1 - Imfd 16v 
3 - BC 547 

2 - BC 557 

1 - CD 4017 IC 


Issue 5 P 72 



PC board $8.9$ Parts $$.00 
_ Complete: $7.9$ 
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LED VOLTMETER 

0 - 9 volt reading on a set of LEDs. 

See STEREO VU METER for parts & PC board 

PC board $X.9S Parts $9.30 

Complete: $12.2$ 


l .ED ZEPPELIN Issue 1 p 4 

A game of skill using a single switch to turn on 
a row of LEDs 


1 - 270R 
1 - 330R 
1 - 390R 
3 - 470R 

1 - 560R 
3 - Ik 

2 - 2k2 
1 - 3k3 
1 - 4k7 
1 - 10k 
1 - 22k 
1 - 56k 

1 - 470k 

1 - 4.7mfd 16v 

1 - 470mfd lOv or 16v 

PC board $1.80 



7 - BC 547 
1 - BC 557 
1 - CD 4001 1C 
6 - 5mm red LEDs 

1 - 3mm red LED 

2 - IN 4148 diodes 
1 - push switch 

1 - battery snap 

Parts $5.00 
Complete: $6.80 


LIGHT THE LED 

A puzzle using two switches 


Issue 1 P 5 
Issue 2 P 36 
on a LED. 


1 - Ik 

2 - 2k2 
2 - 22k 

1 - BC 547 
1 - 4.7mfd 16v 
6 - IN 4148 diodes 
1 - 5mm red LED 
1 - CD 4017 1C 
1 - battery clip 



PC board 9S0 Parts $3.00 

Complete $3.9$ 


LOGIC DESIGNER 

This is the main feature in PROJECT BOOK No. 2. 

Project book 2 
with PC board $3.95 

It has 7 building blocks on one PC board. POWER 
SUPPLY, ONE-SHOT, 10Hz CLOCK, 7-SEGMENT 
READOUT, 4 BUFFERS and a TRANSISTOR 
TESTER. This project will help you build and test 
circuits on bread-board type: WB - 2N. 

BREAD-BOARD TYPE WB - 2N $13.20 

If you want to make a project permanent, use PC 
board type; 200 + 640 . 



BOARD TYPE 200 + 640 $3.75 
Plug Pack $8.30 
Jiffy box $2.20 



LOGIC DESIGNER 

1 - 150R 

3 - 220R 

1 270R 

5 - 330R 

1 - 390R 

7 - 470R 

2 - Ik 
2 - 3k9 

8 - 10k 

1 - 22k 

2 - 47k 

4 - 100k 

2 - 555 timer ICs 
1 - CD 4024 1C 
1 - 4026 1C 
4 - BC 547 
1 - 7805 regulator 
1 - FND 500 display 
12 - 3mm red LEDs 
1 - 3mm green LED 
4 - 1N 914 diodes 
4 - IN 4001 diodes 


1 - lOOn lOOv cap 

2 - Imfd 16v 

1 - lOOOmfd 16v 


Parts: $15.25 


1 - 8 pin IC socket 

1 - 14 pin IC socket 

1 - 16 pin IC socket 

1 - push button 

1 - heat fin for 7805 

40 - Molex pins 

10cm tinned copper wire 

length of fine solder 

20 - lengths of hook-up wire 

4 - 6BA bolts 12mm long 

4 - 6BA nuts 


MATRIX BOARD 

A small bread-boarding system with individual 
solder lands. Size: 24 holes x 25 holes with edge 


PC board $1.80 ea 
Set of 3 : $5.00 



MINI FREQUENCY COUNTER 

100Hz to 5MHz in 3 ranges. With 3 digit readout. 

Project book No 1 
with PC board $3.95 


3 - CD 4026 IC 

1 - CD 4047 IC 

45 - 3mm red LEDs 
1 - 10n 10Ov 
1 - 220pf cap 
1 - IN 4148 diode 

1 - Ik mini trim pot 

1 - 10k mini trim pot 
1 - 100k mini trim pot 
1 - 3k9 
1 - 10k 
1 - 39k 
1 - 390k 
6 - Molex pins 
1 - battery snap 
1 - red plastic screen 
25cm tinned copper wire 
1 - roll of fine solder 



PC board $2.50 Parts $13.50 

CALIBRATION SERVICE: $3.00 
REPAIR SERVICE: $6.00 
Cascading kit to make 5 digits. 


2 - CD 4026 IC 
30 - 3mm red LEDs 
10cm tinnd copper wire 
1 - red plastic screen 


PC Board $2.50 
Parts $8.S0 
Complete: $11.00 


A green LED version of the Mini Frequency Counter 
is available in 3 digits only. PartS $1S.7$ 
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( ) SUBSCRIPTION 


to TALKING ELECTRONICS $14 

Issues 9.10.11,12. 


I am sure you will find this issue of TE very 
enjoyable. Since it is released every two 
months or so, we can save you the hassle of 
looking in the newsagents every week. By 
sending for a subscription you will get each 
copy as soon as it is released and save a little 
money in the process. 

So far we intend to produce PC boards with the 
magazines up to issue 12. After that, the price 
will come down to about $1.50 to $2.00 per 
issue. Our printing costs are rising by about 
40% per year and thus the cover price will have 
to increase. 

To keep our bookwork simple, the subscription 
will remain at $14 and we will adjust the 
number of issues you will receive. 

In a few words, tell us how you like the 
magazine and what type of projects you 
would like to see:. 


( ) Project books Nos 1,2,3,4,5.$3.95 ea 

( ) Projectbooks: FULLSERIES:.$19.50 


( ) Magazine Binders $5.70 plus $1.50 post and 


PROJECT BOOKS 

Issues 1 and 2 of the PROJECT BOOK series 
have been released and it looks like they were a 
sell out. We have a few copies remaining and 
will be re-printing the LOGIC DESIGNER in the 
near future to cater for the large orders from 
schools. 

If you would like to receive this series, you can 
send for the complete set or any of the books 
you have not yet bought. 

They are priced at $3.95 each or the FULL 
SERIE$ is $19.50 posted. 

These will be sent to you as they are published. 

The magazine binder holds the complete set of 
books so they can't be lost or damaged. 
Binders are $5«70 each plus $1.50 post and 
pack. It's always a good idea to get the 
complete set of back issues before they 
become exhausted. We still have stocks left of 
aH issues and are available as follows: 

BACK ISSUES 

{ ) Issue 1 $1.20 + 80C post 

Issue 2 $1.20 -I- 800 post 
Issue 3 $1.20 + 800 post 
( ) Issue 4 $1.20 + 800 post 

( ) Issue 5 $1.20 -F 800 post 

( ) Issue 6 $3.75 + 800 post 

( ) Issue 7 $3.75 -I- 800 post 

(postage for issue 1 - 7 $3.60) 


TALKING ELECTRONICS, 
3S Rosewarne Ave., 
Cheltenhain, Vic. 319S* 


NAME 

ADDRESS 








BANKCARD NUMBER 



P&P 

IlIBHWIfflfH SIGNATURE 

MONEY ORDER/CHEOUE TOTAL 
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TAlKinC EUCTROniCS 

35 Rosewarne Ave Cheltenham 3192 


SAME DAY SERVICE 


584 2386 


Capacitance Meter 

" " PC board 

Clock 

" " PC board 

Combination Lock 

" " PC board 

Counter Module 

" " PC board 

7 Segment Display 

" " PC board 

Cube Puzzle 

" " PC board 

Designer Board (Mother) 
Designer Board #1 
5 Designer Board #1 
Designer Board #2 
5 Designer Board #2 
Designer Board #3 
5 Designer Board #3 
Matrix Board 24 x 25 holes 
3 Matrix boards 24 x 25 holes 
Type 200 — 640 board 
5 type 200 + 640 holes 
Fibre-glass 200 + 640 holes 
Kit pack of 6 (one of each) 

Digi chaser 


Diode tester 


Egg timer 


PC board 


PC board 


PC board 
Experimenter board 1-8 
" " PC board 

Experimenter Deck 1-10 
" " PC board 

Hangman 

" " PC board 

1C Pocket Radio 

" " PC board 

LED Dice with slow down Mkll 
" " PC board 

LED Zeppelin 


Light the LED 
Logic Designer 


PC board 


PC board 


I AC Plug pack 
Jiffy Box 

Bread Board WB - 2N 
Matrix Board type 24 x 25 
_ ) 3 Matrix boards 24 x 25 holes 
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3.60 
1.80 

17.00 

2.95 
4.70 
1.80 

15.50 
3.25 
6.00 

3.95 
11.80 

3.75 

3.00 

3.50 

15.00 

3.50 

15.0 

3.50 
15.00 

1.80 

5.00 

3.75 

15.00 

4.50 
16.00 

12.50 

2.60 
.90 

1.50 
11.30 

1.60 

5.30 
1.80 

10.60 

1.85 

11.50 
3.75 
8.00 

2.95 

7.50 
1.80 
5.00 
2.95 
5.00 
1.80 
3.00 

.95 

15.25 

2.95 

8.30 

2.20 

13.20 

1 . 8 ( 


Mini Frequency Counter 
" " PC board 

Cascade section with red LEDs 
Additional PC board 
Mini Frequency Counter green LEDs 
Mini Mixer 

" " PC board 

Music Colour 


Noise-A-Tron 


Pill Timer 


PC board 


PC board 


Power Supply 

" " PC board 

Programmable Counter 

" " PC board 

Auto Reset Section 

" " PC board 

Complete Kit 
Quick Draw 

" " PC board 

Square Wave Oscillator 
" " PC board 

Simplicity Amplifier 1 Channel 
" " 2 Channels 

" PC Board 

" 2 PC Boards 

Pre -amp section 

PC board 

Plug Pack 200mA 
Stereo VL) Meter 

PC board 

Super Bug 


Throttle Mk I 
Throttle Mkll 


PC board 


13.50 

2.50 

8.50 

2.50 
15.75 

2.00 

1.50 
6.80 
1.90 
2.80 
1.70 

4.50 
1.80 

5.10 
1.80 

3.50 
1.80 

7.10 

3.10 

6.50 

2.20 

18.90 

1.20 

1.85 

2.00 

1.80 

3.20 
6.40 

2.10 

4.20 
9.10 
3.00 

8.30 

9.30 
2.95 
5.00 
1.80 
1.80 
1.00 

2.20 

1.50 
1.60 
1.50 


Don’t forget to order the PC boards 
for each kit. 


Post and pack $1.00 per kit 

up to a maximum of of $4.50 

$mal/ items such as PC boards are 80C for 

first board and 40C for each additional board. 






















MINI MIXER 


issue b K b4 


and fuzz unit 

150R 
Ik 


2k2 

5k6 

10k 

220k 

lOmfd 16v 
lOOmfd 16v 
BC 547 



iHuL 


? IN 914 
t 5rnm red LED 
1 battery snap 


PC board $l.so Parts $2.00 
__ Complete! $3.S0 

MUSIC COLOUR 7 

A set of 14 LEDs displays a random pattern ac¬ 
cording to the sound it picks up. Really effective 


1 - 4k7 

2 - 10k 

1 1M 

1 10k mini trim 

1 lOOn lOOv 

2 22mfd 16v 

1 CD 4026 1C 

3 BC 547 

0 5mm red tEDs 
3 -Brnm green LEDs 

PC board $ 1.90 



3 5mm yellow LEDs 
1 speaker 8 ohm 
1 battery snap 

Parts $0.80 
Complete: $ 8.70 


NOISE-A-TRON Issue 4 P 28 

Star wars type noises - very effective when 
amplified. 


15R 

- 2k2 
4k 7 

- 10k 
33k 

• 220k 
2M2 

- CD 4001 1C 
BC 557 

- In lOOv 
3n9 lOOv 
lOn lOOv 



1 22n lOOv 

2 47n lOOv 

1 lOOmfd 16v 
1 speaker 8 ohm 
1 battery clip 


PC board $ 1.70 Parts $2.80 

Complete: $4.S0 


PHASER GUN Issue 7 P 63 


PILL TIMER 

A long-duration timer 
medicine! 

1 - 15R 
1 - 3k3 
1 - 10k 
5 - 100k 
1 - 220k 
1 - 470k 

1 - 100k mini trim 
1 - lOn lOOv 
1 - 22n lOOv 
1 - Imfd 16v 


Issue 7 P 63 
remind you to take your 

2 - 22mfd 16v 
1 220mfd 16v 
6 - IN 914 diode 
1 - BC 557 
1 - 74C14 1C 
1 - 4020B 1C 
1 - push switch 
1 - battery snap 
10 - Molex pins 
1 - speaker 8 ohm 


PC board $1.80 Parts $$.10 

Complete: $ 6.90 


POWER SUPPLY 3 p 4 


A 1-amp regulated power supply using a 7805 
regulator. The components in this kit fit the PC 
board. You will need a transformer and power lead . 


1 39R 

1 150R 

1 2 70R 

1 ■ 470R 

1 - 500R mini trim 
1 lOOn lOOv 
1 2500mfd 25v 

PC board $1.80 



I 4 1N 4002 diodes 

I a 7805 regulator 

Parts $3.S0 

Complete: $$.30 


PROGRAMMABLE COUNTER 
with AUTO RESET 

A counter which automatically resets after a given 
count and gives an audible tone. 


1 - 330R 
1 - 470R 
1 - 10k 
3 - 22k 

1 - 100k 

2 - 330k 

2 - In lOOv 

1 - lOOmfd 16v 
1 - 555 timer 1C 

3 - CD 4017 1C 
1 - BC 547 

3 - IN 914 diode 



2 - 5mm red LEDs 
1 - push switch 
30 - Molex pins 
1 - battery snap 


Counter PC $3.10 Parts $ 7.10 

PROGRAMMABLE COUNTER 
AUTO RESET 


A transistor project constructed on Matrix 24 x 25 
board. Gives very impressive sound 


Ik 



1k2 
2k2 
6k8 
15k 

- 18k 

- 22k 

- 39k 

- 50k mini trim pot 

- mini trim as switch 

PC board $1.80 


2 - 22n lOOv 

1 - Imfd 16v 

2 - 22mfd 16v 

1 - lOOmfd 16v 

1 - 220mfd 16v 
4 - BC 547 

2 - BC 557 

2 - 5mm red LEDs 
1 - speaker 8 ohm 
1 - battery snap 
1 - push button 

Parts $4.$o 
Complete: $ 6.30 


) 220R 

1 330R 
t 3k9 

2 4k7 

1 10k 

1 22k 

2 - lOn lOOv 

1 - 22mfd 16v 
1 - 220mfd 16v 
1 - lOOOmfd 25v 



2 - 100k mini trim pot 

1 - IN 914 diode 
4 - 1N 4002 

2 - 555 timer 1C 

1 - 7805 regulator 
1 - 8 ohm speaker 


Auto reset PC $ 2.20 Parts $0.$0 
Complete $ 18.90 
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QUICK DRAW 

Reaction timer for two players 


3 - Ik 

4 - 2M2 

1 - 2.2mfd 16v 

1 ■ CD 4001 

2 - 5mm red LEDs 


- 5mm green LED 

- battery snap 


PC board $1.8$ Parts $1.20 

Complete $3.0$ 


SQUARE WAVE OSCILLATOR 

A very handy square wave output in 6 ranges 


1 Ik 
1 - 3k9 
1 - 68k 
1 - lOOpf 

1 - In lOOv 

2 - lOn lOOv 
1 - 1 mfd 16v 

1 - lOmfd 16v 
1 ■ 5mm red LED 
1 - 555 timer 1C 

PC board $1.80 


1 battery snap 
6 - Molex pins 

2 • hook-up flex 

Parts $2.00 

Complete $3.80 


STEREO SIMPLICITY AMP 

3 separate modules combine to make an 8 
stereo amplifier. 

STEREO PRE-AMP 

8 - 2k2 
2 - 10k 
2 ■ 15k 
2 - 68k 
2 • 220k 
2 - 2n2 lOOv 
2 - 47n lOOv 
Imfd 16v 



PC Board $3.00 


2 - lOOOmfd 25v 
4 - 1 N 4004 diode 

2 - BC 547 

3 - 20k DUAL pots 

Parts $9.10 
Complete $12.10 


Issue 5 P 10 
Issue 7 P 17 


FOR EACH CHANNEL: 

1 - 2R7 note: 2 point 7 ohms 
1 - 22k 

1 - 50k mini trim pot 
1 - 330 pf 

1 - lOn lOOv 

2 - lOOn lOOv 
1 - 4.7mfd 16v 
1 - lOmfd 16v 

1 - 470mfd 16v 
>^2 - 1N 914 diode 

LM 380 1C 


Left-hand channel: 

PC board $2.10 Parts $3.20 

Complete: $$.30 

Right-hand channel: 

PC board $2.10 Parts $3.20 

Complete $$.30 

200ma Plug pack $ 8.30 _ 


STEREO VU METER 

Can also be converted to a LED voltmeter, see issue 

board presented 
with issue 7. 



li trim 
4 4 7mfd 16v 

2 22mfd 16v 

PC Board $2.95 


18 IN 914 diode 
20 - 8C 547 

, If - 8C 5S7 
I 14- - red LEOs 
I 4 'dreen LEO* 

' 1 - EpeaKer^ ohm 

i - battery snap 

Parts $9.30 
Complete: $12.2$ 


SUPER BUG 5 p 70 

A super-senitive listening device to pick up faint 
noises in another room. 


1 - Ik 
1 - 1k5 
1 - 2k2 

1 - 4k7 

2 - 10k 
1 - 33k 
1 - 56k 

1 - 100k 

PC Board $1.80 




1 - 2.2mfd 16v 

1 - lOmfd 16v 

2 - 22mfd 16v 
2 - lOOmfd 16v 
4 - BC 547 

2 - BC 557 
2 - speaker 8 ohm 
1 - battery clip 

Parts $$.00 
Complete: $0.80 


THROTTLE Issue 5 P 71 

Issue 6 P 60 

THROTTLE Mk I 
2 - 39R 

1 - 220R 

2 - 1N 4002 
1 - 2N 3055 
1 - BC 547 

Mark I PC board $1.00 Parts $1.80 
Complete: $2.80 

THROTTLE Mk II 7 P 60 

4 - 2R2 


Ik n 


1 - 1N 4002 

2 BC 547 

1 - 2N 3055 


1 - IN 914 diode 

Mark 11 PC board $1.$0 Parts $2.20 
Complete: $3.70 


TREMOLO 

Povides an effect for guitar or organ. Can be used 
with FUZZ UNIT. 

560R 
1k5 
3k9 
5k6 
22k 
47k 

PC Board $1.$0 Parts $1.00 

Complete: $3.10 


4 - lOOn lOOv 
1 - 10mfd 16v 
1 - 22mfd 16v 
1 - 555 timer 
1 - BC 547 
1 - battery snap 
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Uil C[L®C!K £ 17.00 


Our Digital clock will be ideal lor your 
workshop or beside your bed. It can be 
seen at night and will hopefully keep you 
running to time. 

It is ONLY to be attempted alter you have 
successfully completed some of our other 
projects. 


Jiffy box $2.20 
Plug pack $ 8.30 
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SHOP TALK 

GETTING YOUR ELECTRONICS 
COURSE TOGETHER 


In the last two weeks I received a 
couple of course outlines covering 
the study of electronics at second¬ 
ary level. 

I was most impressed with the 
content of one of these. It was 
designed to cover the basics of 
electronics in both a practical and 
theoretical manner as well as 
studying the electronics industry 
and its interrelation with 
associated suppliers. 

This is a most important aspect. 
Electronics is not an industry all on 
its own. It needs a whole host of 
suppliers to keep it functioning. At 
least 10 which come to mind are: 
the plastics industry, paper in 
dustry, inks, sheet metal, pack¬ 
aging, printing, marketing, 
chemical, rare metals, etc etc. 

In fact, if you were to take away 
these supply industries, elect¬ 
ronics would collapse. 

The study of electronics is an 
enormously varied and intresting 
field. Designing a well-balanced 
syllabus is a difficult task. 

To help you prepare for this type of 
course, I have included the 
syllabus in detail. 

You will be able to see that 
TALKING ELECTRONICS covers 
almost half of the topics and why it 
is required reading in so ,many 
schools. 

Although I would like to see more 
digital topics covered in any 
course, I realize the enormous 
amount of material which should 
be covered in any broad course. I 
also know the importance of 
knowing a little about the supply 
industry. I have had a few years 
experience in the plastics industry 
the printing industry as wall as 
marketing sales and education. 
These have proven invaluable 
when designing a project and 
more so when starting up this 
magazine. 

Unfortunately, with a time limit of 
3 hours per week, only the more 
relevant information can be in¬ 
cluded in the course. 

This is the ELECTRONICS 
TECHNOLOGY COURSE; 

To satisfy the requirements of this 
syllabus, students will apply know 
ledge and understanding: 

*to complete practical projects based 
on the specialised area chosen. 


* to study the technology of an industry 
related to the area of study undertaken 

* to study an over-all view pf the 
industry. 

GENERAL OBJECTIVES 

The course will provide practical 
experiences which enable students to: 

1. Gain experience in designing and 
planning projects. 

2. Convey and interpret ideas in 
raphical form. 

. Understand the relationship that 
exists between properties and the 
application of materials encountered 
in the project. 

4. Develop competence in relevant 
technical skills. 

5. Develop an appreciation of quality 
in craftsmanship. 

6. Use equipment, machinery and 
tools correctly and safely. 

7. Further develop literacy and 
numeracy skills through experiences 
related to course study. 

8. Experience satisfaction and enjoy¬ 
ment through involvement in projects 
which give a personal sense of 
achievement. 

9. Develop an understanding of the 
basic structure of an industry which is 
related to the technology being 
studied. 

10. Acquire a knowledge of the 
current, alternative and developing 
processes and techniques used by the 
selected indstry. 

11. Develop an appreciation of the 
relationships between technology, the 
individual society and the environ- 

12. Acquire a knowledge of the social 
and physical environment within an 
industry through work station ex¬ 
perience. which may be by partici¬ 
pation, observation or class simu- 

These are the objectives of the 

To be able to develop electronic 
circuits using discovery-learning 
techniques. 

To be able to draw and interpret 
circuit diagrams. 

Be able to recognise the structure and 
function of electronic components. 

Be able to analyse circuit using test 
equipment. 

Be a discriminating consumer in the 
electronics market. 

Use tools and test equipment in a 
correct manner. 

Know the basic principles of elec¬ 
tricity and electronics. 


Be able to apply the relevant principles 
of logic to electronic circuits. 

Be able to construct well-finished, 
functional models. 

Understand the structure of the 
electronics industry. 

Apply a systematic, step-by-step 

approach to fault-finding in electronic 
circuits. 

Be able to interpret the findings 
displayed on test equipment. 

Have a knowledge of the social and 
physical environment within the 
electronics industry. 

Recognise the impact of electronics 
on our society. 

Know the historical development of 
the industry. 

Have further developed literacy and 
numberacy skills through experiences 
related to electronics technology. 

CONTENTS OF THE COURSE 
Electricity Supply: 

Power sources - hydro, wind, geo¬ 
thermal, steam, nuclear, coal, internal 
combustion engine, solar, batteries. 
Distribution: line voltages and use of 
transformers, grid system.fuses, 
circuit breakers. earth leakage 
detection. 

Safe Use of Electricity: regulations, 
SAA codes,resuscitation. 

Electronic Numeracy: 

Circuit Laws: Ohms's Law, Kirchoff's 
Laws, series cirucits, parallel circuits. 
R/C networks. 

Basic Principles of Electricity: 
Voltage, DC, AC, rectification, current 
resistance, power. inductance, 
capacitance, magnetic fields, electro- 
maghetic fields. 

Electronic Components: 

Historical development. manu¬ 
facturing methods, conductors, 
insulators, resistors, thermistors, LDR 
capacitors, vacuum tubes!! semi¬ 
conductors, diodes, transistors, coils, 
solenoids, relays, transformers, 
speakers, switches. 

Component Codes: 

resistor colour code, I EC capacitor 

code, preferred values. 

Circuits: 

series, parallel, tunes, amplifiers, 
oscillators, timing, detector. 

Integrated Circuits: 

Development, manufacturing 

methods, functions of some common 
IC's (555, 741)application of some 
common IC's. 

Digital Electronics: 

Logic, Boolean Algebra, Binary 
System. Logic Families, TTL, CMOS. 
Logic gates: AND, NAND, OR, NOR, 
NOT. 

Truth Tables, application of some 
digital IC's. (4001, 4011), Oscillators, 
Counters, displays. 
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Circuit Testing Equipment: 

Use of the following: continuity tester, 
voltmeter, ammeter, multimeter, tran¬ 
sistor tester, audio oscillator. Cathode 
Ray Oscilloscope, logic probe, signal 
tracer. 

Associated Graphics: 

Circuit symbols, circuit diagrams, 
PCB design, component layout, 
drawings associated with housing the 
project. SAA code. 

Practical Skills: 

wire stripping,soldering, de-soldering, 
making and etching printed circuit 
boards, component layout and dress, 
wire wrapping, handling precautions, 
construction on bread-board and 
proto board, tag strips and printed 
cirucit board. 

Circuit design, drawing cirucit 
diagrams using test equipment, fault 
finding, use and application of allied 
materials. 

Assessment: 

Written Examination 30% 

Project assessment 70% 

A few additional features of this 
course involve the assessment of the 
candidates work by a team of external 
assessors. This will take the form of a 
30 minute interview in which the 
candidate will present his projects and 
be asked questions relating to them. 


KALEX AWARDS 

For the past few years, the only 
competition I have been informed 
about, for junior electronic hobbyists 
has been the Kalex Awards. This year 
is no exception. Once again they are 
offering a really great range of prizes, 
totalling more than $1,000. These 
will be spread over a number of 
different sections. 

If you would like to know more about 
the categories and rules, you should 
ask your careers co-ordinator or 
electronics instructor. It is run in 
conjunction with the Electrical Elec¬ 
tronic Practices Standing Committee. 
Even though it is only open to students 
in Technical and High Schools. I am 
releasing the few details I have to 
hand in an effort to further promote 
this type of activity. Everyone likes 
competition. It's the fastest way to 
find out the capabilities of your fellow 
workers or the opposition. 

We are fully behind this competition. 
Even though we are not providing any 
of the prize money, we have assisted 
in the production of some of the 
material for one of the sections. 
Basically it is our LED dice project as 
featured in issue 5 and the entrants 
are required to construct their own 
PC board and mount the components 
on it. 


But even if your are a complete 
beginner, you are catered for. A 
category exists which requires only 
the knowledge of identifying com¬ 
ponents and neat soldering. Other 
sections ask for the assembly of a 
simple electronic circuit and the top 
section poses a problem in electronics 
in the form of distant signalling using 
a carrier signal through the air. 
Depending on your age and know¬ 
ledge of electronics, you will be able 
to find a section which tests your 
ability and allows your present your 
capabilities. 

For me, the best part of the com¬ 
petition is the fact that it is almost 
entirely digital. Nearly all the main 
circuits use a chip, and this pleases 
me greatly. The competition next 
year may see the use of two or three 
chips in one of the categories and this 
will be real progress. 

ENTER THE KALEX 
COMPETITION. 

- IT’s OPEN TO 
TECHNICAL AND 
HIGH SCHOOL 
GROUPS 


Now I am asking you for assistance. 
If you are currently entering a com¬ 
petition or know of one, please send 
the details to us. At some later stage 
we may be able to co-ordinate these 
to provide bigger and better prizes. 
This would also provide a wider 
scope for entrants and allow such 
circuits as mini computers and 
synthesisers to be included in the 
judging. What a great possibility! 

A SMASHING SITUATION 
All our major kits are novy packed in 
plastic boxes. This makes it easy to 
pack and adds a lot to the presen¬ 
tation. It also makes it easy for us to 
assemble the kits as they are pro¬ 
duced on an assembly line in lots of 
100 . 

Although these boxes are not the 
strongest in the world, they will with¬ 
stand a load of at least lOkgm before 
cracking and it would take a fall from 
a three-storey building to smash 
them. 

I refer to the situation when those 
boxes are fitted inside a jiffy bag as 
required by the postal authorities. 
Everything goes well at our end. They 
leave our hand in an undamaged 
condition. We don't tread on thom.or 
throw them from one end of the 
assembly room to the other. And yet 


when they arrive at their destination, 
through the post, it looks as though a 
truck has run over them. Twice this 
has happened. Even the components 
inside the box have been crushed. Mr 
E. Davis of Kadina did the right thing. 
As stated in his own words..."An 
order for parts I received from you 
recently looked as though it had been 
run over by a truck. The plastic box 
containing the parts for the LOGIC 
DESIGNER was completely shat¬ 
tered. The 200 600 Designer Board 
was fractured in two places and the 
FND 500 was chipped. The leads 
were twisted in all directions. I was 
so mad, I took the package straight 
round to the Post Master and 
emptied the contents onto his desk. 
As a result, I have been promised 
reimbersement for replacement of 
the badly damaged items and for the 
postage. 

In case you are not aware, all articles 
posted in a jiffy bag are covered by 
$20 compensation. If the contents of 
any project are damaged in one of 
these bags, you should immediately 
present the evidence to your local 
Post Office. 

This is a bone of contention, not only 
from ourselves, but from a number of 
other mail order houses. Damage to 
postal items. The time has come 
when mail-bag distribution must give 
way to containerisation. Any article 
which can be damaged when 
stamped on, or fractured when hit 
from a dense object, should be given 
the protection it deserves. 

The Jiffy bag concept is the most 
advanced and most successful pack¬ 
aging system in the world. Its 
purpose is defeated when dense 
objects are placed alongside low 
density objects and then all thrown in 
a mail sack. 

There are four areas of the Post Office 
I could revolutionise. The first is 
containerisation. Packing the mail in 
a box similar to plastic milk crates 
would enable them to be stacked on 
top of each other and avoid the 
weight of a pile of mail bags 
damaging those on the bottom. With 
openings in the front of each box, the 
mail could be added as it is received 
and avoid a double set of handling. 
Most importantly, some guarantee of 
surety would be restored to everyone 
sending a gift through the post. 
Almost without exception, the 
sender thinks "will it get smashed in 
transit?" 

This is the first and foremost overhaul 
of the post office. It affects every 
reader of TE. At more than one stage 
you will be sending for a kit, posting 
us a completed kit for assessment, 
repair or calibration. You would like 
to think it travels the two directions in 
relative harmony and doesn't arrive 
back with a note saying "smashed 
beyond repair". 
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CORRECTIONS FOR THE LOGIC DESIGNER BOOK. 

A number of very small mistakes have been pointed 
out for this publication. These do not alter the 

operation of the unit. #••••••••••••••••••••• •« 


The photo on P 8 shows a .01 
capacitor. This should read 0.1 mf 

On the overlay, the positive lead of 
the Imfd electrolytic in the one- 
shot circuit should be negative. 
The other hole should be marked 
positive. 


The 


resistors should be as follows: 
150R 
220R 
270R 
330R 
390R 
470R 
Ik 
3k9 
10 k 
22 k 
47k 
100 k 


•A new addition to our adver- 
Jtisers is THE AUSTRALIAN 
•DIGITAL ELECTRONICS 
JSCHOOL. 

• 

*We have received hundreds of 
•requests from readers wishing to 
*learn digital electronics via a 
JhOME-STUDY course. The pro- 
•gramme covered by the school 
*presupposes only a small basic 

• knowledge of electronics such as 

• being able to identify resistors, 
•reading colour bands, reading 
•capacitor values and identifying 
2 the cathode leads of diodes and 

• LEDs. You should also be able to 
Jidentify all the components we 

• have used in TE projects . 


The top section of P 36 is incorrect 

Cut out this corrected version and 
place it between P 36 and 37. 


The course seems very good value 
for money as it contains a number 
of test papers and question sheets 
which are sent in for correction. 
We have already looked over two 
other courses and these did not 
get past first base because they 
did not provide any question 
sheets for you to send in to your 
instructor. 

For quality and cost, this course is 
by far the best. You will need to 
complete the 5 sections of the 
course to gain its full value. 

It uses the latest terminology and 
is applicable to Australian con¬ 
ditions. Two other courses we 
investigated were at least 5 years 
out of date and used overseas 
terminology and technology. 

THe first stage of the course deals 
with basic requirements and initial 
digital terms with a simple prac¬ 
tical project. In the next sections 
you will be required to construct a 
complete digital project and 
answer a range of questions 


FiNflLLV, WHEN USINQ- ft CENTRE -TRPPED (2 OlOOe^ &0PPLY 
“TriE PERK, REVERSE VOLTRJiE (PW') ON EACH Of THe TWO"^ D\OOES 
: 4--Die-- - 


1%TWICE THE PVV TOR the 


0)00£ 6R\0CtE RECTlflER, SUPPlY. 


TrilS BECOMES ft OESlG-N) CONSIDERATION WHEN THE VOLTftCtE 

nerrinq the. mrxumum Piv rrtinq- Of The diodes. 


15 


P\v RftTlNQ- 




THE RftTiNQ- Of ft Diode such rs in4002 IS Gwen 
RS- IOOY<a>lflNP. This is its fORwRRO-VOLTR&E 
rating C.ON-C1NOOOS CURRENT I^RT/NG. IT HflS ft 

Reverse - \/oLTRGE crprsility of i2‘o'j(j or izov 

most diodes CRN WitHSTRNO Of TO R600T 140°/ IN 
the reverse Direction. 

OSING ft I5v TRRNSfORMER THE PW RftTING TOP. ft 
CENTRE -TAPPED POWER SUPPLY , EACH Of THE 2 DIODES 

Mos-1 ise rated rt more than- 


TwjCE ^ )5v X = 42’4vonS 


For ft 4-oioOE 6R\0G£ RECTifieR, each oiooe must 
HAVE R rating <3 re ft ter. Than 


ONCE X 15v X l'4i = 2/*2 Volts. 


reverse VOLTRGE is ft Z.0T higher THftN 
The (operating) OR output V0L.TftGE Of Tue SUPPLY. 


TALKING GLGCTRONICS NO. 8 47 
























relating to its operation. No 
additional text books are required 
and you can refer to past issues of 
TE for back-up information. 

You will see the AUSTRALIAN 
DIGITAL ELECTRONICS 

SCHOOL advertisement on P 61 
and 62. The Preliminary Test can 
be photocopied if you don't like 
cutting up the magazine, but it 
should be sent in to let them know 
your commencement level. 

PROJECT BOOKS 

Understandably, some readers are a 
little confused with the differing 
prices of some of our publications. 
Especially the price of TALKING 
ELECRONICS increasing from $1.20 
to $3.75. Tied in with this is the 
Project Book series at $3.95. 

We have had a couple of readers who 
cannot quite fathom out the dif¬ 
ference between the two. I realise 
this has not yet been explained and I 


have taken it to be understood by 
readers. From the enormous 
response to the Project Book series, I 
think most people have interpreted 
the situation. 

For those still uncertain, here's the 
answer in a nutshell. 

Talking Electonics is a publishing 
venture. We generate all the material 
for our publications right here on the 
spot. And it takes a month or so to get 
all the material together. This also 
applies to the Project Book series. 
The first two books have been 
released, the third book is in the 
process of arrangement. At the 
moment we know its broad concept 
will be a power supply project. The 
exact final design is still to be 
arranged. This means books four and 
five are still on the drawing board and 
until book three is completed,that's 
where they will stay. But don't 
despair, they are guaranteed to be 
just as popular as the first two 
releases. We constantly keep coming 
up with better and better ideas. At 


times we have to curb our en¬ 
thusiasm to keep the projects cheap 
and readily buildable. 

If you like the first two books, you can 
send for the remaining three books 
and be assured of getting them as 
soon as they are printed. Subscribers 
usually get their copy one or two 
weeks before the shops due to the 
distribution delays and delays with 
attaching the PC boards. 

We produce only a limited quantity of 
the Project Books and once they run 
out, will be deleated from the list of 
publications. Their life in the shops is 
also limited as most of the technical 
schools are now suggesting their 
purchase. 

To save constant looking on the news 
agents shelves for a new release, you 
can remove the frustration by placing 
an order with your newsagent or 
through us. We don't date any of the 
publications for the very reason that 
they are undateable. So you have no 
prior warning as to when they will be 
appearing. 
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The majority of disgruntled 
readers have had their say. After 
the first wave of dissatisfied 
readers, almost all the letters we 
are now receiving are coming from 
the more appreciative sector. They 
are saying things like: ...and at 
$3.75, the magazine is excellent 
value. R J Foster, 2122. 

Or from T Ryan, 3550: I like the 
idea of attaching the PC board to 
the magazine, it provides extra 
incentive to get moving and do 
some construction. As the maga¬ 
zine comes out every two months, 
I do not think the price of $3.75 is 
all that bad. I look forward to 
further issues and intend to keep 
buying it. 

When you embark on a new 
venture, you expect to get a per¬ 
centage of unfavourable comment 
and should also be prepared for a 
high downturn in sales. 
Fortunately this did not eventuate. 
Much to the disappointment of six 
readers. They thought the 
inclusion of the PC boards would 
sound the death knoll of TE and 
they vowed never to buy another 
issue. But our sales did not decline 
and in fact we picked up a small 
percentage of new readers. As I 
expected, the inclusion of a 
printed circuit board attracted the 
attention of quite a number of 
browsers. This, in itself, has 
proven to be very successful. 
Readers living on the outskirts of 
cities or even in the remoter areas 
have found the printed circuit 
board idea to be an accelerating 
factor in getting into construction. 
This is evidenced by the increase 
in mail orders. They have 
increased by over 300%. Many 
readers have ordered every kit we 
make. This shows the enormous 
acceptance of the magazine and 
its approach to learning. 

I can't say we will be including 
PC's on all future issues, but the 
ideas for PC's have not run out yet! 

Enough of my views, here are a 
few letters from readers: 


When playing with the HANG¬ 
MAN, i found LEDs 14 and 15 very 
difficult to illuminate. When they 
are illuminated, they tend to fade 
out very quickly as though there is 
a leakage in the circuit Can you 
explain this? 

M. Jackson. 

Brooklyn Park. 5032. 


Your project is working perfectly. 
You have just experienced one of 
the most important lessons with 
transistors. They require a current 
to be fed into their base circuit 
which is equal to about 1% of the 
load current, to keep them turned 
on. 

For this discussion, Q1 is the tran¬ 
sistor we are driving and the 470 
mfd electrolytic is the capacitor 
we are using to supply the current 
(voltage). 

As you have found out by playing 
the game, it is more difficult to 
illuminate the last few LEDs, than 
the first LEDs in the staircase. This 
is due to the charging character¬ 
istic of the electrolytic. It is easy to 
charge the electrolytic to 1,2, or 3 
volts and the first set of LEDs 
come on quite easily. As the elec¬ 
trolytic charges to 8,9, 10 volts, it 
requires a lot more touches of the 
TOUCH SWITCH to increase the 
charge by 1 volt. This is due to the 
small difference between the 
charging voltage and the voltage 
on the electrolytic. 

As the voltage on the electrolytic 
increases from 9 to 10 volts, the 
emitter-follower transistor Q1 
enables LEDs 14 and 15 to be 
illuminated and thus it requires 
more current into its base circuit. 
It takes this current from our 
charging pulses and thus it makes 
it more difficult for us to charge the 
electrolytic and also supply the 
base with current. When we stop 
"pumping up" the LEDs, the top 
LEDs begin to die down as the 
electrolytic loses its charge. 


/ recently built the HANGMAN 
project and found that the shut¬ 
down transistor Q13 would fail 
after two or three discharges of 
the 470mfd electrolytic. / was 
wondering if you could explain 
why this is happening. / have had 
to replace the transistor 3 times. 

R. Wells. 

Lithgow, 2790. 
We examined all prototype models 
and found that none of them 
suffered from the fault you 
described. In fact we could not 
even destroy the transistor by 
placing a shorting link across the 
SHUT DOWN wires. 

It seems you may have a batch of 
weak transistors or you may have 
shorted across the shut down 


wires with a shorting link when 
supplying the project from a power 
supply. Under these conditions 
the transistor will provide a short 
circuit to the voltage doubling 
arrangement by providing a short 
via the base-emitter circuit. 
Normally the resistance of your 
finger would limit the current and 
progressively turn the transistor 
on to discharge the electrolytic. 

/ would like to compliment you on 
the 4 amp power supply which / 
am constructing. However there 
is one thing holding up the con- 
truction. / would like to knowhow 
to tell the primary from the 
secondary on the 18v 6amp trans¬ 
former (DS cat M 2000) as there 
are no markings on it. 


Clifton Hill, 3068. 

For this type of transformer, or any 
any others with a high output 
current, the secondary winding 
(supplying the 18v) will be the 
THICK WIRE. The terminations 
will be flying lead so that you can 
connect the leads directly to the 
bridge rectifiers and thus remove 
the need for any terminal blocks or 
strips. 


STORING RESISTORS 

The accompanying diagram is my 
design for storing resistors and 
capacitors. It is cheap as everyone 
has plenty of foam styrene lying 
around. It can be hinged together 
as shown in the small sketch to 
make storage easier. When you 
open it. the whole range is visible 
and it is simple to remove or 
replace a component ! prefer this 
system to separate drawers or 
bags. 


R J Ohison, 
3152. 
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/ read your magazine with a great 
deal of interest and make some of 
the projects, but would like to see 
more projects on "VERO BOARD". 

R Krueger, 
Albany Creek. 4035. 


Thanks for your note. We know 
the type of board you mean. It has 
copper strips running across or 
down its length and is covered in 
holes spaced at .1" Unfortunately 
we have not had much success 
with this type of board for proto¬ 
typing. By the time you sit down 
and cut between the tracks, you 
have lost your concentration and 
also a hole in the board. You also 
have to think ahead before cutting 
any tracks and this makes it a very 
slow process. Much better is our 
MATRIX BOARD 24 x 25 with 
individual lands. You can build up 
the circuit as required and no holes 
are lost in the process. We try to 
avoid strip-board or the Matrix 
Board as much as possible as it is 
very difficult to build onto and for 
the slight cost-saving, does not 
produce a project anything like as 
nice as a PC board with overlay. 

We gave up copper strip boards 
before the magazine went into 
production as a bad form of con¬ 
struction. It is an extremely bad 
form of instruction as the majority 
of the copper tracks are unused 
and are distracting. The layout 
nearly always has to be governed 
by the board and this does not suit 
our projects since most of the 
readouts are soldered directly to 
the PC board. 

0 - 100 COUNTER 

Dear Sir. 

/ would like to know if / can 
modify the Percentile Dice on P 26 
of issue 7 into a counter capable of 
counting up to 100. 

K R Gregory, 
Buderim. 4556. 


Yes! This can be done quite simply 
and quickly. By replacing only a 
few components the circuit can be 
turned into a debounced one-shot, 
enabling the counters to operate 
from a push button. By comparing 
this circuit with the original, you 
will see how we have achieved 
this modification. 

The operation of the circuit is as 
follows; 

The switch is connected to tran¬ 
sistor Q1 and this transistor is 
kept ON via the two 10k resistors 
in the base circuit. The operation 
of the switch will turn this tran¬ 
sistor OFF. During quiescent (rest) 
conditions, the voltage on the col¬ 
lector of Q1 will be very near to 
zero and thus 02 will be turned 
OFF since it has no base voltage 
supplied to it. Its collector voltage 
will be near rail voltage. 

When the push button is pressed, 
transistor Q1 is turned OFF and its 
collector voltage rises from zero to 
rail voltage. This action takes the 
positive end of the lOmfd electro¬ 
lytic HIGH and since it is in an 
uncharged condition, the negative 
end will attempt to follow too. This 
will turn ON 02 and and lower its 
collector voltage so that the base 
of Q1 will not receive a turn-on 
voltage via the two 10k resistors. 
This shows that the operation of 
the switch is taken over by the 
action of 02 and the switch no 
longer has any effect. 

After a period of time as set by the 
charging of the electrolytic, the 
voltage on the base of 02 falls to a 
point where it is no longer held 
turned ON. The circuit then 
changes state and remains in this 
condition ready for the closing of 
the push button. The time delay 
can be adjusted by altering the 
value of the electrolytic. 

This proceedure will clock the 
4026 (IC2) ONE COUNT. The 
circuit is designed to accept up to 
one hundred counts and will make 
a very simple counter. 


TE CLUB: 

These readers have expressed a 
desire to correspond with other 
readers. Try your hand at writing. 
Pick out a local or even a distant 
address and send a few lines. Just 
talk about general things and keep 
to low technical questions. I am 
sure you will gain a lot if you give it 
a try. 

Paul Cavanagh, 

RMB 423, Kildare', 

Boatharbour, 2480, 

Bill Roberts, 

20 Sharpie Cres, 

Grange, 5022, 

Trevor Hein, 

20 Mudgee St., 

E. Burwood, 3151. 

J Ratcliffe, 

1/37 Whiting St., 

Labrador, 4125. 

Brian Turner, 

74 Queens Rd., 

Katoomba, 2780. 

NZ SUPPLIERS: 

Magazines and PCB's: 

BC ELECTRONICS, 

6 TYRONE St., 

BELFAST, 

CHRISTCHURCH, 

NEW ZEALAND. 

PC Boards - ONE-OFFs: 

ZERO ELECTRONICS, 

Box 7017, 

PALMERSTON NORTH, 

NEW ZEALAND. 

DENTRONIC ENTERPRISES, 

Box 56195, 

DOMINION Rd., 

AUCKLAND 3, 

NEW ZEALAND. 

One off boards cost 10c (NZ) per 
square cm on FIBRE GLASS. Send 
in your artwork and they will quote 
for any number of boards. 
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10 MINUTE DIGITAL COURSE 
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Here 15 fin oMusuRL~iooK.;Ne 

-THIS RRRRMGEMENT IS POSSiS^E 

Pin 3. So Pin3 can take its 
T o START UP SttnuSE RT T«g 
uN-cHARfrto And pin 2 roRNs 
CttARQE the capacitor Vlfl THt 
IS ACHED. THE IC TORnS OF? 
To 'A RfliL VOL 1 BQE. the cycle 

CIRCUIT. IT Does not 
Since Pin 7 is Rlwrys ti 
KRCE. THE CIRCUIT IS C 

moment or turn*o/n/,th£ 

THE Chip ON. Pin 3 dill 

33K< resistor,, when 2 
& the cap. Discharges 
Then repeats itself. 

USE PIN 7 . 

N PHASE WITH 
jUflRPNTEEO 

capacitor, is 

6 E high and 
/, RA/L voltage 
^ VIA THE 33IC 
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T-HE 

An oscill 

the lomFi 

S' 

f 

CRN 6 E Turned 
rod TRisaedEo 
ELEa ROLY tic iS c 

ON RN( 

into 0 

5 off Vip 
PERflTiON 
D UP HnO 

1 PIN4. "The Circuit showj 
vifl THE PUSH - SUTTON. 
will keep the CIRCUIT 




OSCUX^T/Nq- UNTIL 

•The electrolytic 

\/OLTfler€ FALLS TO 
Q>hLQu3 \V. ^veisl 
'ThouG rH The OSCIL- 
LflIOR. STOPS, THt 

S65 (jontinoes To 

OlLAtU COftP.eNT & 
"THIS CifLCOlT IS NOT 
•SolTABLe VOPv 
'fSATTEJl.Y OPeRftTlOlN/. 


TALKING ELECnONICS NO. 8 51 












































54 


THE 555 AS A TRIGGER 


"The 556 can 6e used As a "TRiGGtEfl i^HEN coNNECTeq ,, 
AS SH0U)N. "T-HE OQTI^UTS At P/NS 3 AND 7 NORMALLY HIGH 

UHEN fHE V/OL-rflCie 8£iNG OEtECTED IS SEtOuJ THG "THRESHOLD 
voLtAse "The -threshold range is getween Ov & 4Voo- 
AS SOON 95 the '‘set VOLtflee’ is E'lceeoed 3 Goes z-ow 
And CAN sink, aoomfl. At THE SAME Time pin 7 SHORTS To 

IMPEDANCE At P/N ^ IS AftOUT /M & OiLL PROVIDE. 
MERY little load for the CIRCUIT UNDER TEST. ;-i 


lOK 

ID 

JpOT, 5 





-t 


RE-TRIGGERING THE 555 

the 555 itself is /^OT RE-TRIGGERASLE. [^RE'TRI&GERASlE means 
BEING R6LE TO RESET THE TiM£ " PERIOD TO ZERO «OH£N THE TIM6R. 
PflRT- WflY THRcioH ITS CVCEQ TH'S THE 55S CflNNOT TO 

Once The timer is set into OPERATfoN, it cannot be reset .TAIS is 

r^E To THE TRIGGER P'N N®2 SECOMMINO DISCONNECTED INTERNALLY 
afterthetimer HAS STARTED. Thus LJE must PROVIDE re-triggering 

Externally, the circuit in the next slock shouis 

THE EXTERNAL TRANSISTOR IS CONNECTED AS AN 
V/HEN THE INPUT GOES LOV\/, ThE TRANSISTOR REMOv/ES 

ON THE Timing lApacitoR. This dill leav^ about 
capacitor and slightly reduce the second Timing cycle . 
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RE-TRi(x(JcitiK)& Tri£ 566. 

Sutton is pressed uith/n the timinCt cycle 
The cAPflcnofC will 6^ OischhrgiEO.The 555 <*>'ll ncjt ch^ncjE state ’ 
OuRinq This Re-trisserinq- simce Pin 6 is never allouieq To reach 
%Vdd. I^ThE POSH'SOTTON is kept pressed, the CHARO/NC- current 
\JiLL fLoW To EARTH. 


Points rod good t/mcr, oe5i&n/ 


Vhen MflKiN(^ fl LONG--Duration Timer,, OR in fact any circuit, Pin l 

MUST NOT S£ LEFT OPEN OR NON-CONNECTED. THIS PiN HAS A VERY 
HIGH IMPEDANCE flNO UILL TuRN THE Circuit ON oR OFF if |T PICKS UP 
random Noise, it should be cohnecteo to to keep the circuit 
torneo on 



555 


- Don t leave this Pin 
floating, it IV/EL UPSET 
The 0SC/J.4AT0R 6Y 
Turning The chip on 
ano off 


Z PiNZ MUST NOT 6E LEFT floating- AS SHOWN IN THE COWER- DIAGRAM. 



IT IS A HIGH-impeoiancs Input And 
WILL Pick up noise pulses as small 

AS YOUR FiNCiER TOUCHING A PltCE 

OF Insulated Wire ! in this circuit 
Pin 2 SHOULD BE conned ‘RD the 
SUPPLY railv/A fl Resistor,IN the 
RANGE 10k To look TO KEEIP THE 
INPUT HIGH. 
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dllji ' 3 iON& DURffflON TIMIN& OEPENOS ON 
e,E,N(iVEfcY HI&H VflW£&. 


loot; 


C 




^M7 


loOff^A 



555 . 


I 


i Ei5V)flL THE C. 

.. 

^ Tiid MfixiMuM 'l/i^Lu^s'i^Rg ^ 
SHOU^N IN the CIR.CUJT OlftCtffiJyL ' 
YHE Ml should 6>E l -r J- 

VflRlflfeLE ToQttERMHUE TjlE , .1 

MAX.Time OSLflY g, should, 

S£ REDUCED TO ALOW FoR. ;Le^^Klj)5i£ . 
OURinQ flCr/N<j Of THE CAPflOi'TOR, j. i .i 

TOREtctREME REliABiLITy THE 
CRPflCnOR should BE TAnTRLuHI 

0^ LOW-LOSS electrolytic. 


In fl ONE - SHOT CIRCUIT oRfl LONG DuRAT/ON TiMEfC, P'N 5 M^ST 
SY~ passed with 6 *011^0 CflPfiCiTOR. THIS WILL PREVENT; 

THE CIRCUIT SELf -oscillating If THE POSH'ISUTTON IS STILL- 
SEiNQ PRESSED WHEN THE CIRCUIT HAS COMPLETED ITS CYCLE. 


C, CAN MARE A SURPRISING 
^ OlffERENCE To THE OPERAHON 
Of B CIRCUIT. 


5. /lyCREASlNG The ORwinGt CoRRENT fl 555 

- *' OR l-LLOW TO fLOV To DECK (/JL.SIOK. <00lS^f<^ 



source ZoOo^AN or CLLoW aoOcDfl TO fLOV To DECK blOR <TOlsL 
THfS CAk/ !*)£ increased TD -2AMP SY ADDING A SOFFER, TRANSISTOR/l 
‘ CoHNEC-IED as a GROUNDED EMITTER (COMMON EMITTER) 



^PAO SUPPLIED WHEM 
|J?IN S HIGH . 



^OflO SUPPLIED WHEN 
Pin 3 LOW . 
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HIGH EFFICIENCY FAN TYPE 

Black anodised. 

Undrilled. 

Two handy lengths. 

H0522 75mm.$2.95 

10 or more.$2.75 

H0526 225mm.$7.50 

10 or more.$6.50 

1C TEST CLIPS 

S7nini Overall Langth 



JUMPER LEAD SET 

10 Lead Set 


MINI TOGGLE SWITCHES 

OEM QUALITY 250V 2 AMP RATED 
6mm mounting hole 12mm x 12.7mm x ; 


k i 


P 0180 (Red) ....75 
P0181 (Black)...75 


10 Up. 
10 Up. 


PRICE 10 UP 

S 1010 SPOT .$1.20 $1.00 

S 1025 SPOT Centre off . 1.40 1.20 

S 1020 DPDT . 1.40 1.20 

S 1030 DPDT Centre off . 1.95 1.75 


SHEET METAL BENDER (Panbrake) 


boxes brackets etc. 
Unique slotted upper clamping bi 
allows complex corner bends etc 


New low direct import price! 



TAPERED REAMER 



BLACK ANODISED 
ALUMINIUM SMALL 16mm 




T 2400 . 

. .$65.00 

POLISHED ALUMINIUM 
(BRUSHED FINISH) 


Matching Knobs 


H 0050 16 mm D.iam. 

10 Up . . . 

. . $0.75 

H 0051 22 mm Diam. 

. . $0.85 

10 Up . 

. . $0.80 

H 0052 28 mm Diam. 

. . $1.20 


H 0030 . 
lOUp. . 


BLACK ANODISED 
ALUMINIUM MEDIUM 22mm 






9 


0035 . 
lOUp. . 


. .$ 1.20 
. .$ 1.10 


itc. Those utility bi 


Box 
H 0101 
H0102 
H0103 
H 0105 


Dimensions 
150 X 90x 50 
195 X 113x60 
130 X 68x41 
83 X 54 x 28 


Board Width 
Vertical Horizontal 

90 87 

106 103 


62 


60 

47 


Price 

$2.75 

$3.75 

$2.20 

$1.50 


10 Up 
$2.45 
$3.40 
$1.85 
$1.25 



TALK-TRONICS 

Box 456) 

Cheltenham^ Vic.g 319X« 

See issue 7 for the full catalogue. 

Add $S.S0 postage for orders up to $30. 


200 gram real 1mm universal gauge 
Suitable for all types of electronic soldering 
Resin cored and Includes bit saving additive 


m 


T 1200 . . $4.95 5 Up . . $4.50 each 
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G WITH mOOES 

d)ic>o£S/^ ^oiLOiNQ- (Blocks chn re 


^4t)£! 


jok ~ 


(H ElEtt 
>/AeN li''jy( 


■cAKkiriei cf-^-4*^4 


ftblD 


™.Mlc$rwS N|e 1|> M ^NOFfipE 

Y! QPCRflrtlOiJS: i-rf 40M(i»Nini& OpEfef 

I “ f ^ ^ 




4-Q24i 


__ ^ ."riiSPlN H#)S R 

' ^ VRtUE Of 4- 
VflLUe : B 



Thes^ARETHG 
CHIPS Pin nomBCKS 


fod fiN OUTPUT Of 3.0 • . 

SELECT 16 + 4 CP'ns 6&9) 

WHEN Both of THESE outputs ARE 
HlQH RtthE same time - THE 
READOUT WILL BE 20. To ACHIEVE 

This, THEY must be combined 

Tb<aeTH£a, CONNECIINQ THEM 
TCKat^HElL 0\IL£CTLY WILL Cft.ERl€ 

9 *SH0(LT'circuit flNO OiRMHCiB 
THE CHif AS One OOTPOT W»ll BE 
HlQH AT certain TTMES IN THE 
countinq sequence while the 
other output will be cow. 

the only solution (s to 
connect Them vir (Ano 
GRTE. 


The counter has^T^ tpix^ 
With erch pin flaviNQ.H Vfljji, 

_RS $HpV?N. fOR. VALUES-Ucatt- 
RS !,^,4,«J6,3^ oR 64-LL=^ 
NEED' ONLY. Connect To TipE 
ftPPRQRRlBte PIN & TttE F -i 
PROSLEM IS Solved. 

^V)T SOPPOSE LOe NEED R' ■ 
Rerooot Of 20 ? 

This cRnnot be ACHIEVED : 1 
V/ITH ONLY one output Pll^ 
So WE MUST combine Z (M^X i 
MORE OUTPUTS. ; 1 i 



fl 2 -/NPUT AMO &AT£ 

Don't Qo BY the arrows on the diodes 

WHEN ConSIOERiMQ SIQnHL DIRECTION ThE ... 
AR(V)i^ Simply indicates Yh£ cATHOOfei 
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To identify 

' ^ 
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N£ 

) gate 



Loci' 

And 

0 foR 

ALSO 

The Direction of the Diodes 
The dircc-tion or the Signal 



























IM 
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) ( 

?0INT TC 

• Note 


1 

'HE OlOOES 

1II 


A^ 

J J 

P)n£) 

GATE 

A 

IRI 

Ea REV6R.SE-fO.RTHe JJIGNRL 


•lliE RnO CrqT£ secRET. 


^ THfi Voi-TfXaE current') TEEO)N<t XHE OUTPUT TROM AN 

f fttE DOES NOJ COM€ TRbM THE INPUT VOLTflQ€S. 'T C0M6S 

Bd)M» !Dl£ puku-up: R£€>istoR. R*. (.'T'H£ vflkue of R/ »s 
: OEh'fepiMlNED 6>Y T-ne CUR.ReNT REO^OiREMENT Of fHE OotPoTJ . 
“Twe iUP^T \;oLTf)<i£S hereby f'i-iOWS THE resistor To puil. 

The o^'^pot from i-oW "lo Hiqh. 


I a<lHt SlGrNNL HT THfc INkUl UOEb NOT PNbb I MROUttH in 

—So HOW DOES IT WORK r FokkOW TTHIS oo oo . 

V output <i Simple ANALOGY ' r (the /nput) say that You 

OUTPUT^ can SAVe Exactly 
•Ay 1 *^100 more ('•6vj Than me. l Oonot Qwe You the ^ioo 

' You supply the money rouRSELf Qvia R) You are 

SELf-CONTA/NED sot Tied To my savings 8Y fl 
flYEO amount (‘feuy 


How THE ^ GATE WORKS 



Ohen r Olooe IS PLgceo in a circuit As 
SHOWN, '6v ‘Oit.t Be DROPPED ACROSS 
The DIOOE Rno thus TH€ OOtPUT WILL 
G6 AT ‘Gv 

® SHOWS How R“ Pulls the 
OUTPUT Higher. As alloweo 
8Y the INPUT VOLTflCxE. 

I2v 


' 'f This End Rises To 4 v, 
The output will se 4.-6V 



The output line-'^ill Always 
i2>E 'Gv Higher "THeNTHE input 
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TT“ 





Low 

Id- 





fl HlSH 16 PRESENT on; 
INPUT fl & fl L0\^ OnJ 
iNPU-t 6. 


^iNC£ fl Z.0W IS present on the ijowcfi 
Diode ue can consider it connected 
T o EARTH 


The 4cNv/ER OlOOE toia se the "SHORT/Na /NfcUENCE on the circuit. 
ITWIU PREV6NTTWE OUTPUT ft'SiNQ AgOVE -6v^NO MATTER UPHAT THE 
VOLTHGiE ON THE cathode OV THC TDPOiOOE. 


7 v rilEH 



7 v High 




7v Hig ri. 


THIS RESISTOR ISTRYINO To PoiLTHE 
OUTPUT Volt AG H High Sot iSBEinq- 
prevented VROH OOINCt so SYThG 
iOWER Diooe 


rr OOESNOT MirTTER IT THIS UolTAGE iS 5v, Jv OR IQV 
The ootpot remains ^oW . 


WHEMi fl High appears on iSoth inputs 
The output u)ill be polled High 8Y 
resistor R/ T yVOLTS APPEARS ON 
(2 >oth inputs "The mAr/mom output 

VOLTAG-E lOILL S€ 7’6 volts . 



7v- 


4v__ 




-^ 4 - 


^v 




1 

3>-6v 


The same reason/mq applies To 
MUlT/- input And gates the 
OUTPUT VOLTRG'E”will &e determined 
iBY 'f'HE Lowest input uoltage. 
in THIS Example the 3v line 
WILL allow the output TO RiSE TO 
DWLY 2>*ev. 


4-- input And (jAee . 
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! I I 


The oh Gate. 


With am Oi^ Qflt€ The vourfl&e (hno cudfiEts/T) Soppueo 
. 6T the JNCOMMINQ- SI<3'NflL. "THUS A PULL' OP R^ESlSToft fS NOT 
L : PveQ0»tltO. ( WHEMSER.-- •ew IS LOST WHEM PflSSlWCr THR.OUQ-H 

I X HN oR. CiATE.) but PULL-POWN/^ ^ RESISTOR, lOlLL PREVENT 
L TLOflrTlNS-, I 

-i—I——^1 OUTPUT ^ 




n p 


? u 

, Pull-DOWN 
^ ^ Resistor, 

fl 2 'INP\)T Ofl CiAtE L 



*6v IS Lost across the oiooe 


.Ed 

40ZI,. 


ool'poi: 


the OUTPUT Of THIS OlOOE OR GATE 
WILL QO BI6H WHEN " L* IS HKxH . 

i“r 'WILL Also se higtH when i6 is hiqh 
& ALSO LjHEN Both outputs are high. 

IT Works like this; 

WHEN the Top PlOOE PASSES A Hl&H 
To the OOTPOT , the lower OlOOE 
prevents The Hi&h passing into 

The " 16" OUTPUT QWHICH WILL SE 


low') 


Any 

COUNTER 

IC. 




"T 

4-Input OR QHTE 



2jR QflTES CAN 6E EXTENDED 6Y HPOiNG 
flooiTioNAL Diooes.Tne voltag*e ORoP 
iE> still -Gv Rno The maximum orwe 
current depends upon the output 
Current Of The integrated circuit . 

-THIS IS OSuALlT about 10 mR MRX. 

As MORE outputs Turn on,the Current 
capability will increase BUT THIS IS Nc\T/l 
taken into account lohcn Designing. 

THIS OUTPUT IS only capable OP ORivinG 
One LEO. Nothing else must 6 E connected 
" no THE OuPUT AS Point A W/ll not RiSE 
To A foLL High value with an led 
RTTAcHEO. OEPENPING on the CHiP 4 <TH£ 
Number Of OUTPUTS ORwinG the LEO THE 
Voltage wiu Rise To between 4 ano 3 
Volts when connected to A supply. 
This will be l/SSUffIClENT To clock 
\ Another IC S.So A BOffER. MUST BE 
V AooEo. This is covered in the next 
iBlock.. 
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ADQinCt fl 6 uff£H . 

ONO gates 8< 0^ GATES Hfll'E EIMITEO DRW,E , CnPflSiLITIES 


-tU. 


With An AmD c^flT£ the ojuvimg current is soprlieo trom. twt 

PUJ.L-Uf5n5:ESlSTOR. If You WiSH To ORWE R LEO,To iNOlcaTg. 
THE HlCxri ConOiTiON.THE PuLL-UP RESISTOR, Wiu NEED To 6E ; 
flfeooT IK, This will mean fiSouT lOtrifl Wiu 6e ftowiMQ . 
flT All Times. 


Any 

Counter, 


-\i- 


■i' 




when the led is not ILLl,'MJlVflTl^,;..-j_ 

TTIE lOmA lOltL 8E , LOST THROUC|^^ ,j.4„ 

the <tAT/n<s oiooes .T'His IS; ' i,-L 

LoflSTEfUL. ES.pEcifltLY IN SATTERIYi- 

operated equipment. T? REOUCE i„. 

"THE SLEED CURRENT (WASTED 

Current^ we lan Aob R transistor 

— CALLED A SOFEER,. ^ 1 


33oR 



8C547 


ftY flOOiNQ A SOffER transistor, IS An iW CtATE THE 8LEE£) 
CURRENT CAN SE reduced TO Moo"''^- OUTPUT Of THE AnQ 

gate will S£ -Gv minimum flcsib this must S£ Removei^R, 
Reduced To prevent the SuffER Turning^ oN. in^iagiram ® the 

2.'^2K-RESISTORS fORM A VaTAGE Oiv/iDER. in OlA<J ® THE OiOOE 0, 
Completely Removes The ‘fiv And Thus Turns the twsistoR Off, 


flOOiNG fl BurFEU la AM 
on <iflTE; 


UpFo 

lOOwf) 



The suffER/ resistor allows the 

OUtPUTOf EACH DIODE To RISE 
ToRAIL VOLTA&E WHILE PROTECTNfi: 

The A»A 6 E from risjnq above ’^Sv.. 
The outputs of the ic ARE only 
Lightly Loaded 
can also ORive Another, ic 
I f needed . 

THS transistor is capable 
OF ORwinCt 100nri/9 load. 
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CUT HERE - ------------------------------ - CUT HERE 


Learn DIGITAL ELECTRONICS with: 


THE AUSTRALIAN DIGITAL 
ELECTRONICS SCHOOL 


Todays rapidly expanding technology 
almost entirely revolves around digital elect¬ 
ronics. Now IS the time to learn and master 
this enormously valuable technology. With a 
secure grasp of digital operations, you can be 
assured of a safe and rewarding career. But 
you must know basic electronics absolutely. 
THE AUSTRALIAN DIGITAL ELEC¬ 
TRONICS SCHOOL covers these require¬ 
ments with a new digital course. And the 
price is an exceptionally low $100. The basic 
theme of the course is to get you acquainted 
with digital building blocks through pro¬ 
grammed instruction, combined with actual 
construction. 

The course consists of 5 lessons. You will be 
required to construct 2 digital projects and 
you will start with a preliminary parts identi¬ 
fication and soldering ability test. From there 
you will be guided through 2 interesting 
projects which are sent into the school for 
examination and marking. These will be 
returned and remain your property. 


A test accompanies each lesson and these are 
also sent into the school to be corrected by your 
instructor. 

Individual attention will be given to each 
student and you progress at your own rate. 
This is the most important aspect of this 
course. You can repeat any section until it is 
fully understood. You can also ask for any 
additional help relevant to the topic. 

So don't delay. This may be the turning point 
in your career. You may think you know 
electronics, but until it is put to the test and 
you receive an assessment, you may have 
some false understandings. 

The reverse side of this page contains your 
PRELIMINARY TEST. Answer the 
questions without seeking any additional 
help as this will be used as your beginning 
reference level. 


ENROLMENT FORM: 

THE AUSTRALIAN DIGITAL ELECTRONICS SCHOOL 
Box 334, MOORABBIN, VICTORIA 3189. 


Name:. 

Address:.post code:. 

I wish to enrol for the DIGITAL ELECTRONICS course: 

( ) I enclose $100 as full payment. 

( ) I enclose $20 for the first lesson. 

( ) I enclose $.for.lessons. 

You can order 1. 2, 3, 4 or 5 lessons or you can pay for 1 lesson at a time. 

Please debit my bankcard: $. 


BHHunnnnnnnnnnn 

signature:. 
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PRELIMINARY TEST 


THE AUSTRALIAN DIGITAL ELECTRONICS SCHOOL 

Box 334, Moorabbin, Victoria, 3189. 

This test is sent in with your enrolment form 
and will serve as a basis to recording your 
improvement after completing the course. 

Attempt all questions. There is no time limit. Do 

not refer to any data 

books or reference 

1 material. This must be a genuine record of your 

present knowledge. 


1. Identify these resistors: 


(a) red - red - red - silver 

(b) black - brown - black - silver 

(c) brown - orange - orange | 

(d) silver - green - brown - black i 

and a CD 4001, how would you identify the CD 
4001? 

8. A 555 timer is in a monostable configuration. 
What is the effect of pin 2 on the output?’ ' 

2. What are the colour bands for these 

resistors: 

9. What is the voltage drop across a silicon 

(a) 2M2 

(b) 4k7 

diode? 

(c) 33R 

10. Which segments of a 7-segment display 

(d) R1 

would illuminate for the number 5? 

3. What is the resistance between A&B? 

11. What is the binary for: 

(a) 32 

(b) 61 

.IK 2K2 „ 

(c) 87 

M 1—1 1-2 

12. Describe these: 

; (a) 4011 

1 (b) 7805 


4. What is the value of these resistors? 

(c) CD 4001, IN 4001. 

-1 2M2 I - 

-1 R27 1- 1 

13. What do these letter stand for: 

(a) PCB 

(b) MMV 

(c) piv ; 

(d) AMV 


(e) RMS 

-1 3R3 1- 

!g) 

(h) DPDT 

(i) MFD ; 

5. What is the value of these (in mfd): 

: ii ) led 

1 (k) RST 

(a) lOn (b) lOOn 

(l) GND 

(m) 555 

6. What is the value of this combination: 

(n)CLK 

14. Draw a circuit of a 555 operating at about 
1kHz: 

•Imfd Imfd 

1 II 


II II 
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One of my first introductions 
to electronics came with the 
construction of a crystal set. 
Maybe it is seen as a first 
step to making a pocket 
radio or could it be the 
fasination of plucking 
sounds out of the air? 


With me, the ultimate achieve¬ 
ment was to produce a radio 
which could be carried around in a 
case without the need for an 
external aerial. Normally receivers 
such as crystal sets or one tran¬ 
sistor radios need a long aerial and 
earth. It was not until I made a 
three transistor radio, that the 
aerial could be reduced to a ferrite 
rod fitted inside the case. Even 
then the output was only sufficient 
to drive an earpiece. I needed to 
build a 4 transistor circuit before I 
achieved a really portable set. 
These endevours spanned a period 
of years, such was the slow pace 
of electronics, some 20 years ago. 

If you would like to experience the 
pleasure of making a truly portable 
radio, this project will be just the 
thing. Not only is this circuit much 
simpler than a 6 transistor super- 
het, it does not have any alignment 
problems either. 


Our circuit is designed around an 
integrated circuit. This 1C contains 
the complete circuit for a TRF 
radio and all you need is to provide 
a FRONT END and a POWER 
AMPLIFIER to complete a fully 
fledged portable radio. 

This will means you will need only 
a few extra components to build a 
radio with similar selectivity and 
sensitivity to the commercial 
types. 

The great advantage of TRF over 
superhetrodyne is in the absence 
of transformers. You do not have 
to align any of the IF stages and 
troubleshooting is almost entirely 
eliminated. The front end is so 
simple that its operation can be 
checked with an earpiece con¬ 
nected to the output of the chip. 
The remainder of the set is a three 
transistor amplifier using an 
emitter follower output to drive an 
8 ohm speaker directly. 

The output stage is class 'A' and 
while this is not the most 
economical on power con¬ 
sumption, it is the cheapest and 
easiest to construct. If you are 
requiring a more economical out¬ 
put stage, you should consider 
PUSH-PULL. 


enjoyment building it. You can 
even rob an old transistor radio for 
some of the major components. 
This will keep costs down and get 
the project off the ground quickly. 

HOW THE CIRCUIT WORKS 


The aerial coil and tuning 
capacitor form a tuned circuit. 
This selects only one stations at a 
time, according to the setting of 
the tuning capacitor. This signal is 
picked off the parallel resonant 
circuit by the ZN 414 radio 1C and 
fed into pin 2. The 1C then 
amplifies this signal and converts 
it to an audio signal by using a 
diode detector. The resulting AF 
appears at the output pin 1. Any 
unwanted RF components of the 
signal are filtered out by the lOOn 
capacitor and the AF is fed into a 
50k volume control via the In 
capacitor. 

The two IN 914 diodes are 
designed to provide the 1C with 
about 2v for its operation. These 
diodes are in their forward voltage 
mode so that they drop about .65v 
each, making the voltage supplied 
to the ZN 414 about 1.3v. The 
volume control limits the sound 
level for loud stations and this 
gives an indication that the circuit 
will provide fairly good listening 
level. 


For simplicity and performance, 
you cannot go past this circuit. I 
am sure you will have lots of 
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The next two audio stages are self 
basing to save components. The 
third BC 547 is an emitter follower 
and is biased in its mid range so 
that the quiescent current flow is 
about 20ma. This emitter-follower 
configuration is able to match the 
low impedance of the 8R speaker 
to the output of the second ampli¬ 
fier. A 15R series resistor reduces 
the standing current of the circuit 
without having a detrimental 
effect on the volume. 

Our unit was fitted into an old 
superhet radio case and we 
achieved about the same volume 
as a 6 transistor radio. 

SENSITIVITY AND SELECTIVITY 

Two terms which require a little 
understanding are SENSITIVITY 
and SELECTIVITY. 

T^ese refer to the front end of a 
radio. Although they are different 
features, they go hand in hand. If a 
radio is not sensitive, it is usually 
not selective. For instance, a 
crystal set is not sensitive (due to 
the fact that it requires a long 
aerial and earth) and at the same 
time it has very poor selectivity. 

But you can get a highly selective 
radio which is not sensitive, as is 
the case with most pocket radios. 

Sensitivity is the feature which 
enables a radio to pick up very 
weak signals while keeping the 
background noise to a minimum. 
In technical terms, it is the 
minimum input signal required to 
produce a specified output signal 
into the audio amplifier. This is 
usually specified in millivolts 
however more sensitive radios are 
able to detect microvolt signals. 
This may be clearer to understand 
if we say that radios do not create 
any sounds. They merely pick up a 
signal from the airwaves and 
amplify it. A radio can be thought 
of as an amplified crystal set. 

Using this similarity, you can see 
the radio must rely entirely on the 
incomming signal to resonate 
(cause to oscillate) the circuit 
made up of the aerial coil and the 
tuning capacitor. It only takes a 
few microvolts to resonate a tuned 
circuit providing you are not 
loading it. By loading the circuit 
we mean connecting a probe or 
other device to detect the 
frequency at which it is oscillating. 
This probe tends to kill the oscil¬ 
lations and this limits the radios 
sensitivity. 


It takes only a few microvolts to 
resonate a tuned circuit so to 
create a sensitive radio we must 
make the aerial coil as large as 
possible with either a long ferrite 
rod or add a length of aerial wire to 
the input. If we load this aerial 
circuit very lightly, we create a 
highly selective situation and the 
set will be capable of picking up 
interstate or overseas stations 
while rejecting local stations. 


Selectivity is the ability of a radio 
to tune in a particular station and 
reject all other stations. This is a 
very important feature for a pocket 
radio. Most often the listener 
requires the radio to pick up all the 
local stations without any inter¬ 
ference, even though adjacent 
stations may be very close on the 
dial and may even have a higher 
signal strength. 

The radio may not be very 
sensitive as it is not required to 
pick up country or interstate 
stations, but the selectivity is very 
important. 

Selectivity is basically the result of 
lightly loading the aerial circuit so 
that its Q factor is high and its 
rejection quality is at a peak. 


sistors being operated well within 
their specifications. The 
sharpness of tuning of a superhet 
set is partially due to each stage 
being transformer coupled and are 
slug tuned to a particular 
frequency. This adds to the 
rejection qualities of the radio and 
produces good selectivity. 
Although these sets are expensive 
to construct as compared with 
TRF design, the high reliability and 
low wage costs in Taiwan and 
Japan made them very 
competitive on the world market. 
Until now, TRF design was very 
cumbersome and tricky to get fully 
operational into a pocket sized 
radio. Although it does not require 
any transformers, and could be 
physically fitted into a smaller 
case, the major disadvantage was 
the instability of the circuit. It 
relies heavily on a feedback loop to 
create the sensitivity and unless 
this is carefully controlled, a 
whistle can be generated. Without 
any feedback, the sensitivity is 
very poor. So some degree of 
compromise is needed. 

It was not until the complete front 
end was put into a sealed package 
that the TRF design could be 
considered. In a tiny chip, the 



TRFTUNED RADIO FREQUENCY 

Radio signals can be detected and 
amplified by two different means. 
These are SUPERHETRODYNE 
and TRF. 

There are advantages and dis¬ 
advantages of each system. 

The main reason for superhetro- 
dyne gaining so much popularity 
was due to its highly stable 
operation. This comes about in the 
front end of the radio. The first 
three transistors are aligned to a 
set frequency and are required to 
amplify at only this particular 
frequecy. This produces a very 
stable and reliable condition, even 
when the radio is taken into the 
sunshine or left out in the cold. The 
reason for this is due to the tran¬ 


n ^se i ^ se « 




feedback capacitances could be 
controlled and stray capacitances 
eliminated and this would make 
the TRF system practical. 

This has been achieved with the 
ZN 414 radio IC. It looks very 
similar to a BC 547 transistor as it 
has only three leads. These are 
marked EARTH, INPUT and 
OUTPUT. I refer to them in this 
order as it corresponds to the 
COLLECTOR BASE and EMITTER 
of a BC 547, when you hold the 
transistor so that the three leads 
fill the lower half of the case. 

The ZN 414 IC comes in two 
different package styles. A metal 
can version and a plastic pack. The 
plastic pack has three in-line leads 
and by holding the case with the 
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unusual identification arrange¬ 
ment. 

Now that we have a good RADIO 
FREQUENCY amplifier such as 
the ZN 414, the only other 
components required to make a 
TRF radio are: 

1. An Audio Amplifier 

2. An Aerial Circuit 

THE AERIAL CIRCUIT 

The aerial circuit is very important 
in a TRF design because the radio 
chip is only capable of amplifying 
the signal it picks off this circuit. It 
does not have any further selective 
or rejective qualities as in the 
superhetrodyne circuit containing 
IF transformers. 

The selectivity of a TRF set 
revolves around the aerial circuit. 
This circuit consists of only two 
components. The aerial coil and 
the tuning capacitor. Because 
these are so important, we will 
look into their features a little 
more closely. 

The aerial coil consists of a 
winding of special wire. This wire 
is called LITZ and consists of a 
number of strands of very fine 
enamelled wire, twisted together 
and covered in cotton. This type of 
wire has a lower resistance than a 
single strand due to the fact that 
the current tends to flow through 
the outer layers of a conductor at 
high frequencies. Litz wire has 
increased outer layers and thus 
the effective resistance is reduced. 
The ferrite slab has the effect of 
concentrating and storing mag¬ 
netic flux and thus it increases the 
effective inductance of the coil. In 
fact the actual positioning of the 
coil on the slab is important and by 
moving the coil along the slab, the 
gain of the circuit will be affected. 
The shape of the slab is also 
important. A flat slab is more 
effective than a round rod for the 
same cross section. The coil 
should be positioned On the slab 
so that about Vi to 1 cm of rod 
protrudes from the end of the 
winding. The coil is not positioned 
in the middle of the slab as you 
would think. 

The only other component in the 
aerial circuit is the tuning 


capacitor. This is placed across 
the coil to create a parallel tuned 
circuit. Now the theoiy behind a 
parallel tuned circuit is very 
complex and a couple of inter¬ 
esting features are produced by 
such a circuit. The first is the fact 
that this circuit will oscillate all by 
itself as it has the correct values of L 
and C to pick up the local radio 
stations. The second interesting 
point lies in its ability to be 
unaffected by all the other radio 
stations which are not of the exact 
frequency to which it is resonant. 
The other radio stations are 
rejected and only one station 
causes the circuit to resonate. 

This parallel resonant circuit has a 
high Q factor due to the Litz wire 
and the ferrite slab. The Q factor is 
a factor-of-merit which primarily 
determines the sharpness of 
resonance. This factor can be as 
high as 500 for a parallel tuned 
circuit and is the ratio of reactance 
of the coil to its resistance. These 
figures apply to an unoaded circuit 
but this is of no practical use. We 
must be able to pick off the 
frequency of resonance and 
amplify it. After all. this is the radio 
station we wish to hear. By 
tapping into the tuned circuit we 
reduce its Q factor enormously, 
possibly down to 5 or 10 and so 
this pick-off signal must be as 
small as possible. Only with the 
advent of modern transitors, has 
this been possible. These tran¬ 
sistors require very small input 
current and will load the circuit 
very little. This is the ideal 
situation as we wish to keep the 


PARTS LIST 


1 - 4k7 
1 - 10k 
1 - 15k 
1 - 47k 
1 - 100k 
1 - 120k 
1 - 1M 

1 - 3M3 

2 - 1n 100v greencap 
1 - lOn lOOv 

1 - 47n 
1 - lOOn 

1 - 22mfd electrolytic 
1 - 220mfd electrolytic 

3 - BC 547 transistors 

1 - ZN 414 Radio 1C or YS 414 

2 - 1N 914 diodes 

1 - 50k mini trim pot 
1 - 8R speaker 

1 - 415pf tuning capacitor ® 
1 - knob to suit ^ 

1 - ferrite rod and coil 
1 - battery snap 
1 - 24 x 25 Matrix Board 
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high selectivity of the circuit intact. 
® The ZN 414 fulfills this condition. 
^ It detects the signal at the top of 
the tuned circuit and amplifies it 
Q within the chip. The 10n capacitor 
provides an earthy end for the 
tuned circuit while still allowing 
o the front end to be DC controlled 
by the 100k feedback resistor. The 
chip then converts the R F to AF via 
a diode demodulator to provide an 
audio signal of about 30mV peak- 
peak. 

CONSTRUCTION 

We have decided to construct this 
project on matrix board. This is 
mainly due the varying sized 
components which will be used by 
constructors. 

Some of the components such as 



tuning capacitor shaft and two 
smaller holes for the fixing screws 
The antenna should be mounted 
near the tuning capacitor, leaving 
a small gap between the two units 
to prevent interference. Do not use 
copper wire around the slab 
antenna to hold it in position as 
this could produce a shorted turn 
and reduce the sensitivity of the 
antenna enormously. Use plastic 
string or plastic standoffs. If the 
antenna coil has two windings, 
you should remove the smaller 
winding to prevent any mistakes 
when wiring up the circuit. 

The radio IC is the next 
component to be fitted and it 
should be correctly identified 
before fitting. See the diagram to 
locate pins 1, 2 and 3. 


If you have a 15R speaker or even 
a 47R speaker, these can be con¬ 
nected directly to the emitter lead 
of the third transistor and ground. 
The 15R resistor is removed . 
These types of speakers will be 
even more efficient in this type of 
circuit than the 8 R variety and they 
should be used in preference. 

Almost any NPN transistor will 
operate in this circuit and you can 
remove the audio transistors from 
an old transistor radio. 

Even though we have said the ZN 
414 IC looks exactly like a BC 547 
transistor, it cannot be substituted 
with anything else. It contains 
something like 8 to 10 transistors 
inside the package and obviously a 
single transistor will not perform 
the same function. 


.. 
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the loopstick antenna (ferrite rod 
or ferrite slab antenna) will be 
taken from an old radio. The same 
will be true for the tuning 
capacitor and dial. These are 
virtually unobtainable in 
component shops at the moment. 
This is possibly due to the 
dwindling need for radio 
components. In any case, an old 
transistor radio can always be 
found in an op shop or super¬ 
market for under $5 and you can 
then use the case and speaker. 

o The object of the project is not to 
» produce a transistor radio at a 
0 price below the commercial unit, it 
is to get the experience of making 
a portable radio from scratch. 

* The first stage is to mount the 
^ tuning capacitor and slab antenna. 
You will need to drill a fairly large 
hole in the PC board to take the 


You can use the layout for the 
parts as per our photo, however it 
would be to your advantage to 
create your own wiring arrange¬ 
ment according to the size of the 
parts you have on hand and the 
size of board you wish to use. 

All the other components are 
standard and you should have little 
trouble fitting them into position. 

If you are going to fit the 
completed unit into an old radio 
case, you should cut the board to 
size before soldering the parts. 
Fortunately we have not 
experienced any instability 
between the front end and the 
audio amplifier however we have 
provided heavy decoupling with an 
electrolytic across the battery. It 
should be remembered that motor¬ 
boating may be produced if this 
electrolytic is removed and the 
battery begins to age. 


. 
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FURTHER EXPERIMENTING 

The radio is over-designed around 
the input to the volume control and 
you can eliminate the first In 
capacitor. By reducing the value of 
the volume control to about 2k, 
you can discard the two diodes as 
the volume control will become 
the voltage divider. Now the 
problem is to compare the output 
of the two designs and determine 
which is the louder. 

You can also alter the LOAD and 
BIAS resistors for the three audio 
stages and find the optimum 
values for your particular tran¬ 
sistors. Keep in mind the total 
current drain must be kept as low 
as possible for long battery life. 

I hope you get as much enjoyment 
from this radio as I did with my 4 
transistor set. 
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MULTIMETERS 


ECONOMY TESTER 
OVERLOAD PROTECTED 

High 2000 OHMS/Volt sensitivity overload 
protected. Dimensions 9 0 x60 x 30. 



Mirror back 
. scale prevents 
Parallax error. 
Complete with 
test leads and 
Instructions. 
Uses 1 AA 
Penllght batt. 
(incl.). 
Ranges: 
DC and AC 
0-10,50, 
250, lOOOV 
Decibals; 
10 to 
+22db. DCA 
O-IOOMA. 
OHMS 0-1 
meg. OHM 

Q 1001 
$12.50 
4 or more 
$10.00 


LOGIC PROBE 

* Directly powered from circuit under test (5V) * Tested to 12.6 MHZ * DTL/TTL — CMOS 
Threshold selector * Circuit loading 30UA approx. * High-Low — pulse or memory led 
Indication. Impulse mode pulse length Is extended to enable visual observation. In memory 
mode any detected level Is continuously displayed until reset. 



Q 1272 .$27.50 4 or more .$25.00 


DIL SWITCH 8 WAY 

8 Pole PCB Mount 
Dll Switch. Quality 
self wiping contacts. 



S 3060 . . . $2.00 
10 Up... $1.75 


NICAD RECHARGEABLE 


AA PENLIGHT 1.2V SOOMAH 
Manufactured by the makers of 
famous "National" brand Electronic 
products. Charge at 45-50 MA (14-16 
hours). Will outlast well over 1000 
recharge cycles with average use. 


Miles cheaper than throw 
away batteries. 

S 5020. $1.90 10 Up. .$1.60 



MAINS MINI POWER 


240V612.6V CTat 150 MA 
SEC Certified to ASC 126 



MAINS LOW POWER 
MULTITAPPED 





10 Up.each $4.95 



Plug Pack 

Primary 240v AC. 

Secondary 12v AC 

TE012AC. $8*30 

Post & pack $1.50 


PROTO TYPE BREADBOARDS 

640 + 200 HOLES 


P 1009 .. $13.95 


TALK'TRONICS 

Box 486) 

Cheltenham) Vic.) 3192* 


See issue 7 for the full catalogue. 

Add $2.50 postage for orders up to $30. 




common. All lit quality factory freih. 


R 3501 .25W RESISTOR PACK 

Averag. conttnti: 300 $12.00 
Value Only; $5.00 

R 3510 GREENCAP PACK 100V 
Average contents: 60 $12.00 
Value Only: $5.00 

R 3520 ELECTROLYTIC PACK 
PCB TYPE 

Average contents: 40 $14.00 
Value Only: $5.00 

SNAP ACTION KEY 
BOARD SWITCHES 

* PCB Mount * Double Pole make 
super handy for custom keyboards, 
security switches etc. 

ULTRA LONG LIFE DESIGN 
Choose from 4 colours 

S 1096 (Red) S 1098 (Green) 

S 1097 (Yellow) S 1099 (White) 

.50 10 Up .40 

PACK OF 4 

Please nominate colour preference. 

S 1095 ..$1.80 


























2 Ethel St, 


©!)»☆ Moorabbin 3189 


ELECTRONIC KITS^ 

These kits are easy to build and coltain 
all the parts. There are 15 different kits 
to choose from and they cost only 
$4.50 each, plus 80C post and pack. 
You can buy 4 kits for $16.00 plus 
$2.00 post and pack. These kits are an 
ideal starting point, so send in today. 


$4 each! \ 

Plus 800 post and pack. 1 

Any 4 kits: $16.00! 

Pius $2.00 post and pack. 

*MAIL ORDER ONLY. 


□ SINGING BIRD 

□ RADIO 

□ ELECTRONIC ORGAN 

□ TOUCH SWITCH 

□ MOSQUITO REPELLER 

□ ELECTRONIC TIMER 

□ SLEEPING BELL 

□ SOUND SWITCH 

□ PHOTO ELECTRIC SWITCH 

□ WATER PURITY TESTER 

□ POLICE CAR SIREN 

□ MORSE CODE 

□ FLASHER 

□ DECISION MAKER 

□ ELECTRONIC SIREN 
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DIGI-CHASER 


GATED AUDIO OSCILLATOR 



IN A NUTSHELL $15’’° compIetCi 

The DIGI CHASER is constructed in 2 stages. * 

The first stage enables you to program 8 LEDs S 
in any ON/OFF array. This pattern can then be J 
re-cycled on the LED display at a speed which • 
is adjustable via a pot. * 

The GATED AUDIO OSCILLATOR is designed I 
for future experimenting. You can make a J 
MORSE CODE output with a maximum of 128 • 

bits by using the full count of the 4024. * 




This is the first half of the DIGI-CHASER circuit. It will allow 8 LEDs to be 
programmed. The slide switch is then shifted to re-cycle to see the pattern 
repeated. Some of the patterns you can create are shown in the border at the 
top of this article. You will be able to create many different designs and use the 
10k speed control to enhance the effect. 
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This is the second project in our EXPERI¬ 
MENTER DECK SERIES. 

If you want to learn about computers, this is 
where you start. 

This project combines two of the most 
impotant building blocks in computers: 
MEMORIES and SHIFT REGISTERS. 

The operation of the circuit is very similar to a 
computer, only on a very small scale. It is 
intended to be the first stage to learning about 
the complex world of computers and their 
operation. 

In fact the DIGI CHASER is so simple that it 
has only 5 switches. With these you will be able 
to write your own program, store it in the 
memory and then move the slide switch to 
recall the entire program. 

This may sound complex so let's start at the 
beginning. 

We have all seen light running around the 
screen at a drive-in theatre, or illuminating an 
eye-catching neon sign. These lights look as 
though they are moving around the display. It is 
an optical illusion. We know the lamps don't 
actually move at all. The way it works is simple. 
Every third lamp is wired to a common active 
line so that three actives and one earth line 
emerge from the sign. Each line is turned on in 
sequence by a rotating switch to give the 
running light effect. Obviously this sequence is 
fixed and unless one or more of the lamps burns 
out, the pattern will remain the same. 

The readout for our project is very similar in 
that it has a row of LEDs, but that is where the 
similarity stops. We are able to make our 
running light change patterns. Something 
which the old mechanical sign could not do. 
We can make one light move across the row or 
one hole move across the display. In fact we 
can make any combination of lights move 
across the output. This idea may seem very 
simple but is the beginning to more complex 
arrangements. The moving word signs have a 
multiplication of this arrangement to create the 
necessary letters and numbers, so it is a very 
good foundation building block. 

Although we can't call our project a computer, 
we can say it's a PROGRAMMABLE LIGHT 
CHASER - in short: a DIGI CHASER. 

As with our previous EXPERIMENTER 
PROJECT, this DIGI CHASER is constructed 
in stages. This provides the maximum amount 
of incentive for experimenting and avoids a 
rush to complete it. 

In addition, we have purposely mounted the 
components on the top of the printed circuit 
board so that you can see the whole wiring 
layout while you are experimenting. 


IDENTIFYING THE PARTS. 


PRG SWITCH: This puts an illuminated LED on 
the readout. 

SLIDE SWITCH: changes the shift register 
from PROGRAM to RE-CYCLE. 

I SPEED CONTROL POT: adjusts the speed of 
^ the display via the clock. 

^ 4015: Shift Register. Feeds the 8 readouts, 

c 4049: Clock. Feeds the Shift Register. 

CLOCK LED: Indicates when the output of the 
clock is HIGH. 

PRG LED: Indicates when a HIGH is fed into 
§ the Shift Register. 

8 LEDs: The READOUT or DISPLAY. 

The first Stage of the DIGI CHASER usesth se 
components. : 

'k A row of 8 LEDs which we call the DISPLAY. 

★ A 4049 CLOCK 

★ A 4015 SHIFT REGISTER 

k A push button called the PRG or program 
button. 

★ A slide switch to change from recycle to 
non-recycle. 

★ A veriable resistor to change the clock rate. 
k An LED near the program button to indicate 
a HIGH is being programmed into the shift 
register. 

k An LED near the 4049 clock to indicate the 
speed of the clock. 

■k A row of diodes to reduce the voltage from 
9v to 5v in readiness for the 2102 memory chip. 

When the battery is connected, the clock 
oscillates at a rate which can be adjusted by the 
speed control and should be set to the slowest 
frequency for the first stage of this project. 

This feeds into a shift register and every time 
the clock indicator LED is illuminated, the 
contents of one stage is shifted to the next. 
Depending on the layout of the printed circuit 
board, this will create a left moving display or 
right-moving display. If nothing is present in 
any of the register stages, the row of LEDs will 
be blank. This will not mean the shift register is 
not functioning, but only indicate that nothing 
is in the register. 

The shift register is a positive-edge triggered 
device and by pressing the program button, a 
HIGH will be loaded into the first register. The 
PRG LED will illuminate to show a HIGH has 
been recorded. 

On the next rise of the clock pulse, the HIGH 
will be transferred to the next stage. 

If you keep your finger on the PRG button, you 
will pick up 2 cycles and two or more LEDs will 
be illuminated. If you remove your finger 
quickly, you will obtain only one lit LED. This 
LED will progress across the display on the 
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arrival of each clock pulse and once it reaches 
the end of the row, will be lost out the end of the 
register. 

To retain an illuminated LED. the slide switch is 
changed to RE-CYCLE by sliding it towards the 
top of the board. This will create a re-cycling of 
any pattern you have programmed into the 
register. The maximum number of steps is 8 
and you can create a variety of patterns qithin 

and you can create a variety of patterns within 
these 8 steps. 

The DIGI CHASER circuit contains two separ¬ 
ate sections which must be kept in step with 
each other. These are the memory and the shift 
register. 

The memory chip will be added in the next part 
of the project but the full circuit will be 
discussed now. 

We need to provide some form of synchro¬ 
nisation between the memory and the shift 
register. We need to control the rate at which 
the memory delivers information and we must 
be sure that only one pice of information is fed 
to the shift register at a time. 

This is achieved by a control clock. It is really 
an oscillator producing a square wave but 
because of its function, we classify it as a 
clock. 

Now the information emerging from the 
memory is gated into the shift register during 
the interval of time when the clock waveform is 
rising. It is important that only one memory 
pulse is present otherwise the shift register 
may respond to the HIGH, if both a high and 
LOW are presented. 

The actual acceptance time of the shift register 
is relatively short compared with the waiting 
time for the pulse. This is important. The pulse 
n)ust be delivered to the Shift Register before 
the clock pulse arrives and remain after it has 
passed. This will ensure that only one pulse is 
accepted. 


With a clock synchronising the two blocks in 
the DIGI-CHASER, we need only to increase 
the clock rate and the program will be pro¬ 
cessed more quickly. 

In any computer, a clock will control all the 
functions so that information can be passed 
from one section to another and also passed in 
and out of the computer without being lost. 



PARTS LIST 

9 

- 470R 

2 

■ Ik 

1 

■ 10k 

1 

- 100k 

1 

- 220k 

1 

- lOn lOOv greencap 

1 

- 22mfd 16v PC electro 

1 

- 470mfd PC electro 

4 

■ IN 914 diodes 

1 

- 10k mini trim pot 

1 

- 4015 shift register 1C 

1 

- 4049 hex inverter 1C 

9 

■ 5mm Red LEDs 

1 

5mm Green LED 

2 

- 16 pin 1C sockets 

1 

- slide switch SPDT 

1 

- push button 


hook up wire 

1 

- battery snap 

1 

- DIGI CHASER PC BOARD 
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THE SHIFT REGISTER 

The readout of the DIGI CHASER is a row of 8 
LEDs. These LEDs are driven by one chip, a CD 
4015 SHIFT REGISTER. This shift register has 
8 outputs and to detect the state of each 
output, we have connected a LED. All these 
components can be seen on the top right hand 
corner of the PC board. 

You can follow every connection and every 
printed wire from the output of the chip through 
the dropper resistors to the LEDs. The outouts 
emerge from the chip in a fairly orderly 
sequence but this is mere coincidence as the 
chip manufacturer bring out the outputs where- 
ever it suits the wiring inside the chip. 
Fortunately the wiring between the chip and 
LED is quite neat, thanks to the beautiful layout 
of the PC board. 

Look around this section of the board and find 
out how many wires or lines come into the shift 
register. There are only a few. These can be 
accounted for as follows: Pins 6, 8 and 14 go to 
earth and pin 16 goes to the positive rail. This 
leaves only pins 1 and 9 which are connected 
together, and pin 15, which goes to the centre 
of the slide switch. If we look at the pin-out 
diagram of the 4015, we see that these pins are 
marked DATA and CLOCK. This means we 
need TWO input signals to operate the shift 
register. 

Our competition for guessing the number of holes in 
the EXPERIMENTER DECK 2 was won by Andrew 
Curtis, Tiffany Ave., 3192. Nobody guessed 
correctly but Andrew was the closest with 85 
holes. If you want to know the correct number of 
holes, look at the PC layout at the back of this 
issue. 


SUMMARY 
OF FEATURES 


We have already mentioned the operation of 
the clock. It is designed to keep all the various 
section of the project in synchronisation. The 
clock signal has no part in determining a HIGH 
or LOW it only prepares the register to accept 
the input at a certain point in time. It allows the 
register to accept the signal which is waiting at 
the input pin. It "gates" or "opens and closes 
the input pin", each time the clock signal rises 
from a LOW to a HIGH. 

The shift register consists of 2 completely 
separate 4-stage shift registers. These can be 
cascaded together to produce one 8-stage unit. 
This we have done by connecting pin 2 to pin 7. 
The resulting 8 outputs are connected to 8 
LEDs via dropper resistors. Data is accepted at 
the DATA pin (pin 15) and appears at the first 
output (pin 13) on the rising edge of the clock 
pulse. The second clock pulse transfers the 
data to pin 12, which is the second output and 
this continues to each successive output after 
the completion of each clock pulse. 

The resulting effect on the display is to see an 
illuminated LED run across the row of LEDs, 
very similar to a sequencer or light chaser. 
But the shift register is not limited to dislaying 

But the shift register is not limited to displaying 
one LED at a time. If we present a HIGH to the 
DATA input on the second clock pulse, the 
effect will be for two LEDs to become illum¬ 
inated. If we now supply the DATA input with a 
LOW, these twO' LEDs will run across the row 
as each clock pulse is received. 


1. Two inverting buffers can 
be used to produce a clock 

2. Buffers can be paralleled 
up to provide sufficient 
current to drive a LED when 
one or two chips are also to 
be driven. 

3. A SHIFT REGISTER shifts 
the information contained in 
the first register to the next 
register during the rising 
edge of the clock waveform. 
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When these illuminated LEDs reach the 8th 
output, they are lost from the shift register after 
the next clock pulse. This situation can be 
prevented if the output of the 8th stage is fed 
back to the input. This will allow 2 illuminated 
LEDs to circulate or cycle through the shift 
register indefinitely. The only way to remove 
the two HIGHs is to take the RESET line to 
positive or open the recycle path. In the DIGI 
CHASER, the reset line is connected perman¬ 
ently to ground to prevent accidental erasure of 
any programme and so we must open the 
recycle path to remove the programme. 

The word programme may sound technical 
however it refers to any sequence of HIGHs 
and LOWS put into the shift register. For the 
first part of this project, you will only be able to 
write 8 steps into the register before changing 
the slide switch to recycle. 

Any combination of HIGHs and LOWs can be 
set and this will circulate through the shift 
register. Obviously any more than 8 steps will 
be lost out the end of the 4015 but in the next 
section we include a memory to store up to 64 
steps. You will then be able to produce a more 
interesting array or patterns. 


HOW THE CIRCUIT WORKS 

The first section of the DIGI CHASER uses 2 
ICs. A 4049 Hex inverting buffer and a 4015 
dual 4-bit static shift register. 

The hex buffer is used in three separate blocks: 
ir A 2Hz clock 
★ A buffer 

if A gated audio oscillator 

The 2Hz clock is running at all times the supply 
is connected and drives 2 buffers connected in 
parallel. These provide sufficient power to 
illuminate a LED as well as feed the inputs of 
the two shift registers. The parallel buffers 
enable the clock line to rise high enough to 
clock the shift register. With only one buffer, 
the signal may not rise enough to be detected. 

EXPERIMENTER DECK 2 
Programming Instructions 


STAGE 1. 

1. Switch to non-recycling. 

2. Set oscillator to slowest speed. 

3. Press "PRG" to illuminate first LED. 

4. Repeat as necessary for remaining 
7 LEDs. 

5. Switch to re-cycle. 
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ASSEMBLY 


Don't forget, the board for this series is NOT 
drilled. The parts are mounted on the same side 
as the copper wiring. This makes the DIGI 
CHASER easy to follow and is ideal as a 
demonstration project. 

The IC's are mounted in sockets. Again, the 
idea is to make this project as cheap as 
possible. By using sockets you can remove any 
of the chips at a later date and use them in 
another project. In fact any of the components 
can be reused, leaving only the board as the 
base cost. 

Lay out all the parts on the work bench and 
make sure you have identified all the resistors 
correctly. The IC sockets are identified for pin 1 
via a chamfer or notch in one end. The LEDs are 
identified by the short lead being the cathode 
and the diodes have a band on one end to signift 
the cathode. The two electrolytics have the 
negative lead marked. The resistors, greencap 
and switches can be fitted either-way-round 
and the mini trim pot fits directly onto the 
solder lands. 

I prefer to commence construction with the 1C 
sockets. This uses up many of the solder lands 
and gives a position reference for the other 
parts. They are also the most difficult items to 
fit onto the board and will highlight the need for 
a compact soldering iron. Sit them firmly on the 
board and solder the diagonally opposite pins. 
This will keep it in position while you complete 
the remaining pins. 

The resistor leads are cut short so that the body 
of the resistor can be kept slightly off the board. 
There is no particular order for inserting the 
small components. You will need to use the 
photograph and layout diagram for the value of 
each component, as the board does not have an 
overlay. 

The leads on the LED readouts can be kept as 
long as possible so that they stand high off the 
board. Firstly the leads will need to be trimmed 
to an equal length and the flat on the skirt of the 
LED positioned nearest the edge of the board. 
This will create a common cathode display. 
Ken has cleverly used a broken LED to act as a 
shaft on the mini trim pot. There's a knack to 
soldering the LED in position to prevent the 
rotating wiper becoming stuck with solder. 
Continue with the remaining components, 
leaving the connection of the 4 jumper wires 
until last. 

You will notice a few components are not 
essential at this stage, these being the gated 
audio oscillator components, the 470mfd 
electrolytic and the voltage dropping diodes. 
We have added them to the first stage to 
roughtly divide up the project into two equal 
parts. They should not cause any distraction. 


Before connecting the supply, check the value 
of each resistor against the layout. Fit the two 
chips so that pin 1 corresponds to the dot or 
semi circle on the board. The only three 
components which are not identified are the 
two electrolytics and the gating diode. All the 
LEDs are identified and the slide switch can go 
around either way. The push button(s) can also 
go around either way as we are using 
diagonally opposite pins for the switch and its 
construction is such that it can be fitted in any 
of 4 directions when the opposite pins are 
used. 

Connect a 9v battery. The clock LED will flash 
on and off. This can be increased or decreased 
by turning the speed control. With the slide 
switch in the down position, you can "write" a 
HIGH into the shift register and watch it travel 
across the display. It will disappear off the end 
unless the switch is changed to the up position 
where the shift register is converted to re¬ 
cycling. The pattern of HIGHs and LOWs will 
move across the display in an endless cycle. 

PROGRAMMING THE DIGI CHASER 

For the first stage of the DIGI CHASER you can 
only enter up to 8 pieces of information. This is 
done by pressing the PRG button when the 
clock LED is passing from a non-illuminated 
condition to an illuminated condition. To make 
it easy to see this part of the clock cycle, the 
speed control should be reduced to its 
minimum value. After a few attempts, you will 
be able to see at which precise instant the shift 
register records a HIGH. Try pushing the PRG 
button at any time during the clock cycle and 
you will be able to see whcih pulses are 

you will be able so see which pulses are 
detected and which pulses are not recorded. 
The shift register is not open at all times for 
recording a HIG H, but rather gated by the clock 
pulse when it detects the rising positive edge of 
the clock waveform. This corresponds to the 
clock LED turning on. 

Quite a number of combinations can be fed into 
the shift register. The most impressive being a 
running light or a running hole. Try experi¬ 
menting with different sequences and then 
increase the speed control to obtain the 
interesting effects. 


The first part of the DIGI CHASER is only very 
elementary and you will will eager to expand 
the system. For this you will have to wait for the 
next issue. In the meantime, try producing as 
many different combinations as possible. 
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